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Eliminating  Force  Account  for  Extras  in  Road  Work 
By  Fred  M.  Garnett 

Abstract  of  Joint  Board  of  Engineers'  Report 
on  St.  Lawrence  Waterway 

New  York  Edison  Power  Plant 
Foundation  Construction 

Field  Welding  Experience  on  63-In.  Mokelumne  Pipe 
By  Arthur  P.  Davis 
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BLOCKS 


Outlast  the  Factory 


Big  Business  is  Built 
On  Kreolite  Floors 

As  the  soil  is  the  producing  part  of  a  farm,  so  the 
floor  is  the  producing  surface  of  every  factory. 

Kreolite  Floors  are  laid  with  the  tough  end  grain 
uppermost.  Once  down,  your  flooring  problems  are 
permanently  at  an  end. 

These  blocks,  protected  from  decay  and  wear,  are 
the  foundation  of  successful  production  in  all  lines  of 
business;  machine  shops,  foundries,  warehouses,  paper 
mills,  tanneries,  roundhouses,  stables,  etc. 

Groaning  loads  simply  compress  the  wood  fibre, 
making  the  blocks  tougher  and  stronger. 

Through  the  Patented  Grooves,  the  Kreolite  Filler 
binds  the  blocks  together  into  a  unit  of  strength, 
making  a  floor  that  is  warm,  resilient  and  easy  on  work¬ 
men’s  feet.  Wear — tear — heat — cold — moisture  -acids 
—no  matter  what  the  need  in  your  factory,  Kreolite 
Floors  meet  it. 

You  can  resurface  old  or  worn  floors  with  Kreolite 
Blocks  without  interfering  with  production. 

Let  our  Kreolite  factory  engineers  study  your  factory 
floor  needs,  gratis.  Write  for  booklet. 

The  Jennison-Wright  Company,  Toledo,  Ohio 

Branches  in  All  Large  Cities 


Redwood  Block  Floors 

IVrile  us  for  details  regarding  our 
Kreolite  Redwood  Block  Floors. 
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Zoning  Upheld 

Another  milestone  in  the  steady  progress  of  zoning 
.  is  marked  by  the  decision  of  the  United  States 
Supreme  Court  upholding  the  constitutionality  of  the 
zoning  ordinance  of  Euclid,  Ohio.  Taking  as  already 
legally  established  the  right  to  restrict  buildings  as  to 
height  and  various  generally  accepted  use  nuisances,  the 
Supreme  Court  now  rules  for  the  first  time  on  the 
creation  of  strictly  residence  districts.  It  upholds  this 
re.striction,  even  to  the  exclusion  of  apartment  houses 
from  residence  districts  zoned  against  them.  In  effect, 
apartment  houses  are  classed  with  other  things  which, 
although  not  nuisances  per  se,  become  such  “when  in 
the  wrong  place — like  a  pig  in  the  parlor  instead  of  in 
the  farmyard.”  Discrimination,  which  by  many  has 
l)een  held  to  be  contrary  to  the  essential  spirit  of  our 
in.stitutions,  thus  becomes  constitutionally  justified. 
Here,  as  elsewhere  under  the  police  power,  the  common 
good  becomes  supreme,  regardless  of  the  individual.  The 
conservative  state  courts — decidedly  in  the  minority— 
that  have  held  zoning  to  be  confiscatory  have  had  their 
eyes  so  focussed  on  the  property  of  the  individual  that 
they  have  entirely  overlooked  damages  to  the  property 
of  his  immediate  neighbors,  and  possibly  to  the  whole 
city,  which  may  far  exceed  those  of  the  individual.  In 
effect,  and  almost  in  words,  the  United  States  Supreme 
Court  holds  that  in  the  uses  to  which  real  estate  may 
be  put  the  will  of  the  majority,  expressed  through  its 
governing  body,  is  supreme.  The  state  courts  that  have 
held  otherwi.se  —  notably  in  New  Jersey,  Maryland  and 
Texa.s — may  profit  by  this  example. 

Excellent  Plant  Planning 

AS  AN  example  of  the  complete  mechanization  of 
►  concrete  production  and  placing,  the  construction 
plant  de.scribed  in  this  issue  for  the  new  power  plant 
of  the  New  York  Edison  Co.  commands  attention.  Two 
things  in  this  plant  layout  .stand  out  perhaps  most  prom¬ 
inently:  its  compactness  considering  the  output  required 
and  its  arrangement  to  permit  concreting  to  go  on  with 
.slight  interference  with  the  ground  operations  of 
excavation  and  piledriving.  By  any  standard,  a  thou¬ 
sand  yards  a  day,  even  in  foundation  construction,  is  a 
lot  of  concrete  for  a  building  operation.  With  a  train 
of  mechanism  consisting  of  gantry  cranes,  belt  con¬ 
veyors  and  bucket  elevators  to  the  mixers  and  from  the 
mixers  of  tower  hoi.sts  and  chutes  to  the  forms,  excel¬ 
lent  co-ordination  of  plant  units  is  required  to  guarantee 
a  thousand  yards  daily  of  concrete  in  place  with  a  thou¬ 
sand  feet  of  conveyors.  In  respect  to  the  provision  of 
free  working  space  for  pile  drivers  and  power  shovels 
no  device  perhaps  could  have  excelled  the  aerial  con¬ 
crete  handling  system  which  was  installed.  The  article 
mentions  that  nine  plant  layouts  were  compared  before 


the  one  de.scribed  wns  selected.  This  statement  is  an 
excellent  illustration  of  the  high  quality  of  engineering 
analysis  devoted  regularly  today  by  large  construction 
organizations  to  planning  con.struction  plant.  In  it  is 
a  lesson  to  all  constructors. 

Bay  Bridge  Progress 

A  DISTINCT  SENSE  of  relief  comes  with  the  latest 
news  of  Ray  Bridge  developments  in  San  Fran- 
ci.sco.  It  will  be  remembered  that  two  months  ago  the 
county  supervisors  held  a  series  of  hearings  at  which 
some  seventeen  or  eighteen  groups  of  applicants  for  a 
toll  bridge  franchise  pre.sented  their  resptH,-tive  argu¬ 
ments  why  the  franchise  should  be  awarded  to  them. 
Each  group  had  a  site,  a  design,  and  money  (or  promise 
of  money).  The  board  of  supervisors  was  expected  to 
decide  which  particular  combination  was  be.st — this,  be 
it  noted,  in  perhaps  the  greatest  bridge  project  in  the 
world’s  history.  To  put  it  mildly,  the  hearings  di.sclosed 
a  charmingly  naive  attitude  toward  the  task  of  bridging 
the  bay,  on  the  part  of  the  chosen  wardens  of  the  public 
welfare.  Apparently  it  had  not  occurred  to  them  that 
such  a  bridge  project  is  made  up  of  many  separate 
questions  each  of  which  is  a  mo.st  formidable  problem 
in  itself,  requiring  independent  study  and  determination 
from  the  viewpoint  of  the  public  rather  than  from  that 
of  a  conce.ssionnaire.  Calmer  reflection  sub.sequent  to 
the  hearing  now  seems  to  have  opened  their  eyes  to  this 
aspect  of  the  matter,  with  the  result  that,  as  noted  in 
this  week’s  news,  they  have  postponed  indefinitely  the 
consideration  of  the  toll-project  hearings.  They  will 
proceed  to  have  their  own  board  of  engineers  determine 
the  governing  points  of  the  project — such  as  location, 
type,  capacity  and  the  like — and  only  after  the  project 
has  thus  been  made  definite  will  they  consider  the  ques¬ 
tion  of  public  or  private  construction.  This  is  a  belated 
but  wholly  satisfactory  development.  It  re.scues  the 
great  Bay  Bridge  project  from  the  state  of  hopeless 
absurdity  in  which  the  supervisors’  hearings  had  placed 
it.  The  project  now  promises  to  go  ahead  on  a  sound 
and  progressive  basis. 

Rale  Making  Theory  Advanced 

ONCE  more  the  reproduction  cost  new  theory  of 
valuation  is  discussed  in  a  United  States  Supreme 
Court  decision,  this  time  in  that  on  the  rate  to  be 
charged  by  the  Indianapolis  Water  Co.  In  general,  the 
court  maintains  its  oft-repeated  upholding  of  the  fa¬ 
mous  Smyth-Ames  ruling  that  the  present  cost  of  a 
property  is  its  value  for  rate-making  purposes,  but  the 
court  continues  to  hedge  this  decision  around  with  the 
usual  amendment  which  makes  it  in  fact  what  it  always 
has  been,  merely  an  indication  of  a  tendency  and  not  a 
citing  of  a  rule.  In  other  words,  as  the  court  says, 
“The  weight  to  be  given  to  such  cost  figures  is  to  be 
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determined  in  the  lijrht  of  the  facts  of  the  case  in  hand.” 
The  justification  for  the  investment,  the  decree  of  use, 
the  market  value  of  the  property  as  expressed  in  the 
securities,  and  other  elements  in  the  so-called  prudent- 
investment  theory  must  enter  into  the  determination 
of  value.  This  is  well  indicated  by  the  fact  that  in 
the  Indianapolis  ca.se  the  spot  reproduction  would  be 
.some  three  or  four  million  dollars  Kreater  than  the  value 
accepted  by  the  company  and  stated  by  the  court  to  be 
proper.  W'e  are,  therefore,  no  nearer  than  we  ever  were 
to  an  ab.solutely  preci.se  rule  by  which  we  can  measure 
the  base  value  on  which  rates  are  to  be  made.  Nor  are 
we  any  better  informed  as  to  what  is  j^oinj?  to  happen 
in  rate  making  when,  or  if,  we  run  into  an  era  of 
lowered  unit  prices.  Two  other  features  in  the  decision, 
however,  are  of  importance.  The  first  is  the  expressed 
statement  of  the  court  that  an  actual  engineering  esti¬ 
mate  of  depreciation  based  on  an  examination  of  the 
property  is  to  be  preferred  in  the  establishment  of 
value  to  any  theoretical  depreciation  figured  out  by  any 
of  the  many  formulas  extant.  The  second  is  the  ruling 
of  the  court  that  7  per  cent  is  none  to  little  as  a  fair  re¬ 
turn  on  a  capital  investment  in  a  public  utility.  Rate¬ 
making  of  public  utilities  is  a  slow  process.  It  is  built 
up  only  by  repeated  decisions  and  not  by  single  ones  or 
by  statutes.  The  Indianapolis  case  is  just  another  one 
to  add  to  the  trend  of  judicial  thought.  It  is  not  epoch- 
making.  but  it  is  important. 

Budgeting  vs.  Logrolling 

Y  A  revolutionary  but  constructive  proposal  to  the 
irrigation  committees  of  Congress,  the  federal 
Reclamation  Bureau  has  just  made  the  start  toward  a 
thoroughgoing  reform  of  the  method  by  which  reclama¬ 
tion  work  is  undertaken.  It  has  budgeted  reclamation 
expenditures  by  compiling  a  ten-year  program  of  work, 
whose  remarkable  feature  is  that  it  totals  nearly  a 
hundred  million  dollars,  and  yet  covers  only  the  com¬ 
pletion  of  projects  already  begun.  This  hundred  mil¬ 
lion  obviously  represents  an  accrued  obligation  of  the 
government.  That  so  large  an  obligation  for  develop¬ 
ment  could  have  accrued  is  just  cause  for  wonder,  but 
it  has  a  ready  explanation.  Heretofore,  during  twenty 
years  or  more,  each  successive  Congress  has  ordered 
(or  tried  to  order)  new  projects  to  be  begun,  regardless 
of  the  fact  that  the  available  money  was  already  com¬ 
mitted  up  to  the  hilt  in  the  prosecution  and  completion 
of  prior  projects.  Each  Western  delegation  made  a 
point  of  trying  to  get  an  appropriation  for  its  state,  and 
a  Icgrolling  or  pork-barrel  system  thus  grew  up.  It 
has  been  the  most  serious  disease  of  reclamation.  The 
budget  plan  offers  hope  for  a  cure.  It  is  revealed  by 
the  present,  first,  budget  that  there  is  no  possibility  of 
starting  new  projects  for  a  number  of  years,  but  that 
the  full  revenue  of  the  reclamation  fund  will  be  re¬ 
quired  to  fulfil  commitments  already  made.  This  may 
be  an  unpleasant  fact  for  the  Western  legislator  to 
face,  but  it  is  healthy.  He  ought  to  face  the  fact,  and 
in  doing  so  come  to  realize  that  if  he  insists  on  over¬ 
doing  reclamation,  if  he  wdll  delay  the  completion  of 
already  begun  projects  in  order  to  get  additional  ones 
started,  he  will  further  stunt  and  injure  the  West,  as  it 
already  has  been  much  injured  in  the  same  way.  Of 
course  the  proposed  budget  is  not  binding  on  Congress; 
if  its  value  is  realized,  however.  Congress  will  adopt  rt 
and  make  it  the  guide  for  its  own  future  acts. 
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More  Facts  on  the  St.  Lawrence 

NO  RADICAL  changes  in  engineering  thought  un 
the  proposed  St.  Lawrence  River  project  are  con¬ 
tained  in  the  report  of  the  new  international  Board  of 
Engineers  abstracted  in  other  pages  of  this  i.ssue.  In 
its  major  features  the  report  confirms  the  recommenda¬ 
tions  of  the  earlier  Wooten-Bowden  report,  but  confirms 
those  generalities  and  changes  the  details  on  the  basis 
of  the  more  thorough  study  that  five  years’  time  and 
some  hundreds  of  thou.sands  of  dollars  of  expenditure 
permit.  The  proposal  still  is,  as  it  was  in  1921,  that 
the  river  be  canalized  from  Ontario  to  deep  water  at 
or  below  Montreal  by  a  major  dam  which  would  pool 
the  river  from  the  lake  to  the  second  rapids  and  by  side 
canals  and  river  deepening  for  most  part  of  the  re¬ 
mainder,  and  that  power  be  developed  incident  to  this 
improvement. 

Details  of  the  developments,  however,  are  changed. 
Instead  of  a  control  dam  at  Morrisburg,  which  the  ear¬ 
lier  report  recommended,  the  board  divided  on  interna¬ 
tional  lines,  the  Canadians  backing  up  the  Ontario 
Hydro  in  its  plans  for  a  two-stage  power  development 
with  one  dam  at  Morrisburg  and  the  other  in  the  Long 
Sault  and  the  Americans  recommending  a  single-stage 
with  the  dam  also  in  the  Long  Sault.  There  are  changes, 
too,  in  the  location  of  some  of  the  canals,  notably  at 
Montreal  w'here  the  growing  suburban  districts  have 
made  it  desirable  to  move  the  canal  nearer  the  river 
than  was  thought  necessary  in  1921  and  between  Lakes 
St.  Francis  and  St.  Louis,  where  the  board  again 
divides  on  specific  treatment.  There  is,  too,  the  recom¬ 
mendation  for  control,  but  not  regulation,  of  the  lakes, 
but  comment  on  that  must  be  reserved  until  more  of  the 
report  is  available. 

All  in  all,  the  report  shows  no  great  difference  from 
the  earlier  plan  which  premised  the  improvement  on  the 
desirability  of  providing  a  navigable  channel  with  a  side 
benefit  from  the  power  so.  developed.  It  is  true  that  the 
earlier  plan  estimated  the  total  cost  for  nearly  1,500,- 
000  hp.  and  a  25-ft.  channel  to  be  around  $252,000,000, 
whereas  the  present  scheme  finds  that  the  cost  will  be 
$100,000,000  more  than  that  for  that  same  project,  but 
there  has  been  a  feeling  ever  since  1921  that  the  esti¬ 
mates  of  that  report  were  too  low,  in  spite  of  the  fact 
that  they  were  made  at  a  time  when  unit  prices  were 
the  highest  in  history.  The  present  report,  too,  shows 
that  the  cost  of  the  entire  power  and  navigation  devel¬ 
opment  from  Lake  Ontario  to  the  ocean  is  going  to  be 
around  three-quarters  of  a  billion  dollars,  which  con¬ 
firms  also  the  belief  that  the  entire  St.  Lawrence  proj¬ 
ect  means  about  a  billion  dollars  when  everything  is 
taken  care  of. 

At  any  rate,  the  engineers  have  done  their  work. 
They  have  not  argued  the  economic  or  national  feasi¬ 
bility  of  the  project,  for  that  was  not  within  their  in¬ 
structions,  but  they  have  shown  that  a  navigable  water¬ 
way  can  be  produced,  that  4,000,000  to  5,000,000  hp.  is 
available  in  the  producing,  and  that  the  costs  are,  if 
enormous,  still  within  the  resources  of  the  two  coun¬ 
tries.  What  remains  is  for  the  diplomats  and  the  poli¬ 
ticians  to  figure  out  some  way  in  which  two  friendly 
national  neighbors  can  utilize  a  joint  natural  resource 
to  mutual  advantage  and  without  recrimination.  And 
that  is  a  far  greater  problem  than  the  details  of  the 
engineering  project. 
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Toll  Bridge  Reform 

A  STRONG  and  courageous  resolution  ajjainst  toll 
bridges  was  adopted  by  the  Association  of  State 
Highway  Officials  at  its  recent  Pinehurst  meeting.  With 
this  resolution,  which  is  printed  on  p.  911,  the  associa¬ 
tion  .sounds  a  call  to  battle  on  an  important  issue  and 
does  a  timely  service.  Legislative  carelessness  and 
neglect  have  created  a  situation  w'hose  reform  is  im¬ 
perative. 

The  conditions  which  have  led  up  to  it  and  make 
nece.ssary  a  new  fight  against  toll  bridges  are  remark¬ 
able.  Only  a  few  years  ago  toll  bridges  belonged  to  a 
forgotten  age,  a  primitive  time  when  the  traveler  was 
halted  by  barrier  and  pike  at  every  step.  The  few 
remaining  were  rapidly  disappearing  when,  quite 
abruptly,  four  or  five  years  ago,  a  new  era  of  toll  bridges 
began.  Since  then  their  construction  has  been  carried 
on  at  an  increasing  rate,  and  now  has  become  a  move¬ 
ment  of  such  proportions  as  justly  to  give  rise  to  alarm. 

This  new  toll-bridge  era  is  due  to  the  fact  that  rapid 
growth  of  traffic  within  the  past  dozen  years  produced 
a  crying  need  for  more  bridges,  while  public  agencies 
lacked  both  the  initiative  and  the  financial  re.sources 
to  provide  them.  This  made  the  opportunity  for  private 
initiative,  and  it  turned  out  that  franchises  were  ea.'^y 
to  obtain  on  terms  practically  free  from  restriction. 
Capital  remained  doubtful  for  a  time,  and  as  late  as 
five  years  ago  a  toll  bridge  undertaking  could  be  financed 
only  with  great  difficulty.  About  that  time,  however, 
the  Bear  Mountain  bridge  supplied  the  precedent  needed 
to  convince  the  notoriously  timid  and  unimaginative 
financier,  and  soon  a  complete  revolution  of  investment 
.sentiment  came  about.  Within  the  past  three  years 
capital  has  entered  into  keen  competition  for  toll-bridge 
opportunities.  In  consequence  we  have  today  a  con¬ 
siderable  number  of  modern  toll  bridges,  many  more 
are  under  construction,  and  Congress  as  well  as  state 
and  local  legislatures  are  authorizing  more  at  a  rapid 
rate  with  no  thought  of  the  future.  The  movement  is 
.sharply  in  the  a.scendent. 

Through  this  development,  quite  natural  in  itself, 
dangerous  inroads  have  been  made  on  a  basic  principle. 
Our  present  and  future  is  built  on  ready  intercommuni¬ 
cation  over  open  public  highways  penetrating  every¬ 
where,  and  abandonment  of  this  system  is  inconceivable, 
although  there  is  a  chance,  not  too  well  recognized  by 
our  road  authorities,  that  toll  roads  for  special  service 
paralleling  existing,  though  congested,  facilities  may  be 
quite  feasible  and  proper.  No  monopoly  highway  utility 
should  be  permitted,  however,  and  this  principle  is  be¬ 
ing  definitely  jeopardized  by  toll  barriers  now'  being 
erected  at  many  river  crossings. 

In  franchise  grants  for  such  toll  bridges  usually  no 
thought  was  given  to  the  essential  fact  that  a  perpetual 
toll  barrier  would  be  erected,  subject  only,  perhaps,  to 
the  cumbersome  and  often  unprofitable  remedy  of  ex¬ 
propriation.  Attempts  to  control  or  regulate  toll  bridges 
on  sound  principles  were  therefore  rare. 

Consistent  stand  was  made  against  these  tendencies 
by  the  federal  Bureau  of  Public  Roads,  almost  single- 
handed.  No  doubt  the  bureau  perceived  that  if  toll 
bridges  continued  to  grow  without  regulation  the  entire 
public-road  system  might  become  a  mere  feeder  to  these 
private  undertakings.  On  this  view  it  has  opposed  con- 
gre.ssional  authorizations  of  such  toll  bridges  as  would 


be  e.s.sentially  exploitations  of  federal-aid  road  investi- 
ments,  and  has  refu.sed  federal  aid  on  roads  which  would 
serve  principally  as  approaches  to  a  private  toll  bridge. 
This  attitude  found  strong  legal  support  a  month  or  two 
ago  in  an  opinion  by  Controller  McCarl  which  held  that 
the  anti-toll  provisos  of  the  federal-aid  road  acts  pro¬ 
hibit  the  grant  of  aid  in  such  ca.ses. 

Congress  has  been  apathetic  to  the  developing  situa¬ 
tion,  but  in  one  noteworthy  in.stance  .state  legi.slation  has 
rec-ognized  the  proper  claims  of  public  intere.st.  The  state 
franchise  for  the  Bear  Mountain  bridge  was  limited  in 
its  duration  to  30  years,  with  the  further  provisos  (1) 
that  at  the  end  of  this  period  the  bridge  should  revert 
to  the  public  and  (2)  that  public  purchase  at  any  earlier 
period  could  be  made  at  a  pro  rata  amortization  dis¬ 
count  from  the  fir.st  cost.  The.se  provisions  embody  a 
thoroughly  .sound  and  logical  attitude  toward  the  toll- 
bridge  problem,  namely  that  of  utilizing  the  traffic  earn¬ 
ings  to  refund  the  cost  of  con.struction  and  so  in  mea.s- 
urable  time  extinguish  the  tolls.  The  legislators  who 
drafted  them  are  entitled  to  much  credit  for  far.seeing 
interpretation  of  a  new  economic  condition. 

So  far  as  we  know  this  .sound  principle  has  not  found 
adoption  elsewhere.  Not  only  state  charters  and  fran¬ 
chises  but  al.so  the  “model”  form  of  bridge  bills  worked 
out  By  committees  of  Congress  within  the  past  year 
make  toll  bridges  mere  devices  of  exploitation  with  no 
thought  of  larger  public  purposes  to  be  .served.  On 
the  other  hand  the  two  outstanding  rec-ent  cases  of 
public  toll  bridges,  the  Delaware  River  bridge  and  those 
now  being  built  by  the  Port  of  New  York  Authority, 
are  based  definitely  and  completely  on  the  principle  of 
toll  refunding.  The.se  cases  make  it  clear  that  the  wi.s- 
dom  and  feasibility  of  toll  refunding  are  well  under¬ 
stood.  Neverthele.ss  its  application  to  private  toll 
bridges  has  been  rare. 

The  situation  as  a  whole  may  be  summarized  in  the 
statement  that  there  is  need  for  many  major  bridges, 
that  to  construct  them  on  taxpayers’  funds  would  in 
.some  in.stances  defer  them  for  many  years,  that  present 
traffic  is  able  and  willing  to  pay  for  the  improved  facili¬ 
ties  which  the  bridge  would  offer,  out  of  the  savings 
realized  over  the  co.st  and  delay  of  exi.sting  facilities — 
ferries  or  long  detour.s — and  that  this  ability  may  be 
utilized  to  retire  the  co.st  of  the  bridge  and  so  in  meas¬ 
urable  time  re.store  the  nece8.sary  condition  of  a  free 
road  system;  but  that,  on  the  other  hand,  this  latter 
objective  has  been  almo.st  completely  ignored  in  the 
practice  of  granting  toll-bridge  authorizations,  with  the 
result  of  creating  a  situation  that  is  becoming  a  menace. 

It  is  this  evil,  in  es.sence,  that  the  a.s.sociation’s  reso¬ 
lution  deals  with  and  that  it  .seeks  to  correct.  We 
strongly  believe  that  the  a.ssociation’s  action  is  ba.sed 
on  a  truly  sound  appreciation  of  the  public  interest,  and 
we  shall  look  hopefully  to  see  the  cause  advance  toward 
constructive  action. 

Insofar  as  the  re.solution  states  that  Congress  alone 
can  remedy  the  evil,  and  that  states  or  cities  are  power¬ 
less,  we  believe  it  is  in  error.  Proper  franchi.se  require¬ 
ments  can  undoubtedly  be  imposed  by  them  regardless 
of  congressional  bridge  acts.  But  Congress,  surely, 
should  be  the  first  to  incorporate  .sound  principle  in  its 
acts.  On  this  ground  we  are  heartily  with  the  associa¬ 
tion  when  it  directs  its  language  at  Congress  and 
demands  that  that  body  take  immediate  steps  toward  a 
reform. 
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Foundation  Construction,  New  York  Edison  Power  Plant 

Electrically  Operated  Equipment  Takes  Materials  from  Boats  and  Delivers  Concrete  Aerially 
While  Excavation  and  Piledriving  Proceed  Without  Interruption 


PLANNING  construction  plant  and  methods  for 
excavating  90,000  cu.yd.  of  earth,  driving  20,500 
piles  and  placing  some  60,000  cu.yd.  of  concrete  in 
twelve  months  is  the  work  described  here.  This  work 
was  the  construction  of  foundations  for  the  two  60,- 
000-kw.  turbo-generator  sets,  one  40,000-kw.  frequency 
changer,  and  their  appurtenances  of  boilers,  piping  and 
condensing  water  intake  and  discharge  conduits  for 
the  new  power  plant  of  the  New  York  Edison  Co.,  on 
the  East  River  at  14th  St.,  New  York  City.  Plant 


layout  then  hud  to  be  for  construction  operations  mainly 
below'  street  level  but  covering  a  considerable  area. 
Speed  of  construction  also  required  methods  and  a  plant 
plan  which  would  permit  excavation  to  be  followed  by 
piledriving  and  this  by  concreting  as  rapidly  as  each 
operation  made  room  for  the  one  succeeding.  Finally, 
for  plant  placement,  there  was  a  definitely  bounded  area 
which,  although  not  particularly  cramped,  required  close 
planning  to  fit  in  so  large  an  installation. 

Structure  to  be  Built — As  planned,  the  power  house 
is  a  seven-story  building  of  concrete,  brick  and  steel 
extending  from  the  East  River  two  blocks  west  to 
Avenue  C,  and  between  14th  and  15th  streets.  It  is 
206i  ft.  wide  and  l,092i  ft.  long  and  is  designed  to  house 
nine  60,000-kw.  steam-turbine-driven  generators  each 
with  its  battery  of  boilers  and  electrical  accessories,  as 
indicated  by  the  plan  Fig.  1.  A  diagram  cross-section  is 
shown  on  the  plant  location  plan  Fig.  5;  which,  with 
Fig.  1,  will  aid  in  visualizing  the  structure.  The  plan 
Fig.  1  shows  only  the  portion  of  the  power  house  now 
being  completed  but  the  floor  plan  and  equipment 
arrangement  are  virtually  repeated  the  full  length  of  the 
building.  From  the  portion  shown,  extensions  will  be 
built  as  the  business  demands;  indeed  the  foundations 


for  the  first  extension  about  270  ft.  long  were  con¬ 
structed  as  a  part  of  the  operation  being  described. 

In  this  operation  were  also  included  the  river-front 
bulkhead  wall  and  the  screen-well  structures  which  are 
show’n  in  Fig.  1. 

Specifically  the  structure  to  be  built  was  the  founda¬ 
tion  shown  by  Fig.  4,  with  the  river  front  structures. 
This  foundation  is  a  concrete  mat  7  ft.  thick  on  piles 
driven  on  27  and  30-in.  centers.  A  concrete  fill  between 
the  top  of  this  mat  and  the  ground  floor  level  encases 
condensing  water  intake  and 
discharge  pipes.  It  covers  the 
area  of  the  building  now  beinjr 
completed.  Fig.  1,  and,  across 
Avenue  D,  an  area  as  wide  and 
209i  ft.  long  for  the  first  ex¬ 
tension.  To  prepare  emplace¬ 
ment  for  this  foundation  struc¬ 
ture  an  excavation  16  ft.  deep 
was  required,  with  cuts  to 
greater  depths  for  tunnel  and 
screen  w’ell  as  indicated  in  part 
by  Fig.  4  and  described  later. 
The  quantities  for  the  work 
have  been  given. 

Location,  Access  and  Plan* 
Plan — The  location  to  be  uti¬ 
lized  is  shown  by  Fig.  5.  It  is 
on  the  river  front.  Between 
14th  and  15th  streets  are  the 
building  areas  including  the 
river-front  bulkhead,  screen 
•  well  and  intake  tunnels.  In  the 
block  between  14th  and  13th 
streets  and  east  of  Avenue  D 
is  a  slip  from  the  river.  Thi.s 
block  and  the  slip  were  avail¬ 
able  for  construction  purposes.  Also  14th  St.  could  be 
closed  east  of  Avenue  D.  There  was  then  street  access 
on  three  sides  to  the  building  sites  and  access  by  street 
and  by  water  to  the  block  available  for  materials  storage 
and  construction  plant  operations.  Access  by  river  di¬ 
rect  to  the  operations  dictated  unquestionably  that  all 
major  deliveries  for  construction  purposes  should  be  by 
water  and  the  plant  layout  and  design  were  developed  on 
the  basis  of  water  delivery. 

Production  and  distribution  of  concrete  was  the  con¬ 
trolling  operation  affecting  plant  design.  Excavation 
and  piledriving  were  comparatively  short-time  opera¬ 
tions  by  equipment  largely  mobile  which  would  be  moved 
in  and  taken  out  and  in  major  part  at  least  not  be 
long  required.  The  concreting  plant  had,  however,  to 
continue  and  operate  throughout  the  building  operation 
and  might  be  required  beyond  this  period  for  possible 
power  house  extensions.  It  had,  therefore,  to  be  of 
fixed  location  and  of  sound,  lasting  structure  and  it  had 
to  be  fast  and  economical  in  operation — on  occasions  the 
construction  schedule  would  call  for  a  thousand  yards 
a  day  of  concrete  in  place.  By  this  construction  sched¬ 
ule  too  there  must  be  simultaneous  progress  of  excava¬ 
tion,  piledriving  and  placing  concrete.  This  laid  down 


KI«.  1— I'L.V.N  OK  RIVKK  FRONT  STRUCTURES  A.N’D  TWO  POWFR  UNITS 
Th«-it“  will  b.-  nine  of  these  60.0li0-kw.  turbo-Renerator  units  In  the  completeU  plant 
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the  necessity  of  concrete  distributing  and  placing  meth¬ 
ods  which  would  leave  the  ground  clear  for  excavating 
and  piledriving.  With  the  area  to  be  served  and  the 
yardage  to  be  handled  aerial  distribution  seemed  to  be 
required  and  so  from  the  first  it  was  set  down  that 
hoist  towers  and  a  suspended  chuting  system  would 
be  the  nucleus  of  any  concreting  plant  plan. 

A  study  was  made  of  various  equipment  and  arrange¬ 
ments  for  handling  materials  to  storage  and  then  to 
the  mixer  and  for  towers  and  chute  lines  and  out  of 


deeper  cuts  for  intakes  and  river  front  structures.  The 
ground  was  level.  It  w’as  largely  filled  ground,  mostly 
earth  and  sand  with  scattered  stones,  timber  and  old 
foundations  and  some  boulders  requiring  blasting. 
Mean  high  water  w'as  about  7  ft.  below  curb  level  and 
the  ground  was  wet  to  the  surface.  This  necessitated 
drainage  from  the  beginning  if  power  shovel  excavation 
was  to  be  fully  efficient.  Thorough  ditching  to  sumps 
and  pumping  effectively  dried  the  ground  giving  a  good 
foundation  and  working  face  for  shovels  for  the  first 


FIGS.  2  A.N'D  3— STOIGVGK  BIN,  CONVEYOR  TUNNEL.  AND  GANTRIES  BEING  ERECTED  .V.ND  STORAGE 

BIN  AND  GANTRIES  FROM  ABOVE 


FIG.  I— SECTION  OF  POWER  HOUSE  FOUNDATION 

.Seven-foot  reinforced-concrete  mat  on  piles  built  up  to  nearly  16  ft.  thick  by  concrete  embedding  plp»  «  and  carrying  power  units. 


nine  different  plans  considered  that  shown  by  Fig.  5 
was  chosen  for  its  efficiency  and  security  from  inter¬ 
ruption.  The  details  will  be  given  further  on;  in  gen¬ 
eral,  the  plan  provides  (1)  complete  mechanical  handling 
from  aggregates  and  cement  on  scows  to  concrete  in 
the  forms  and  (2)  complete  command  of  the  foundation 
areas  by  high-line  chutes  to  masts  carrying  boom-line 
and  counterweight-terminal  chutes.  The  distribution 
chute  and  unloading  derrick  ranges  are  shown  clearly 
by  Fig.  5,  which  also  shows  volumes  of  concrete. 

Excarvating  Methods  and  Plant — The  total  excavation 
for  foundation  emplacement  was  90,000  cu.yd.  This 
comprised  a  cut  16  ft  deep  over  the  building  sites  and 


cut  9  ft.  deep  over  the  site.  Two  J-cu.yd.  revolving 
shovels  loaded  6-ton  trucks  which  delivered  to  scows. 
A  plank  road  was  laid  on  the  pit  bottom  and  a  trestle 
ramp  to  the  top  of  the  pit. 

At  the  bottom  of  the  first  lift  seepage  from  the  river 
became  troublesome.  The  .several  small  sumps  with 
portable  pumps  were  supplemented  by  a  large  one  lo¬ 
cated  at  the  river  end  of  the  east  lot.  Fig.  3.  This 
sump  was  of  rather  careful  construction.  A  13-ft. 
square  coffer  of  36-ft.  steel  sheeting  was  exdavated  to 
7  ft.  below  the  intake  tunnels  subgrade  or  37  ft.  below 
curb  level  and  its  bottom  covered  with  2  ft.  of  broken 
stone.  On  this  stone  mat  there  was  centered  a  lOxlO-ft. 
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box  of  vertical  plank  separated  3  in.  and  covered  outside 
with  wire  mesh.  Then  the  annular  .space  between  sheet¬ 
ing;  and  box  was  filled  with  7  ft.  of  crushed  stone  and 
the  sheeting  was  pulled.  Ditches  from  various  direc¬ 
tions  were  led  to  the  sump  and  it  was  equipped  with 
two  8-in.  centrifutjal  pumps — one  a  stand-by  pump — 
operated  by  20-hp.  electric  motors. 

Incidentally  also  seepajre  was  restricted  by  cofferdam- 
minjr  in  connection  with  the  screen  pit  and  intake 
tunnel  construction.  A  line  of  25-ft.  sheeting  was 


shovel  was  151  five-yard  truck  loads.  These  recoids 
apply  to  the  main  foundation  excavation.  The  trendn's 
for  the  intake  tunnels,  about  13  ft.  deeper  and  30  ft 
wide  and  100  ft.  and  200  ft.  long,  were  cofferdamnicd 
and  excavated  by  clamshells  operated  from  derricks  and 
from  the  power  shovels  fitted  with  derrick  booms. 

Piledriving  Methodii  and  Plant — All  foundations  in¬ 
cluding  those  for  the  intake  tunnels  and  the  screi'n 
pit  were  concrete  on  wood  piles  driven  on  27  to  30-in. 
centers.  Altogether  20.500  piles  were  required.  They 
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w'ere  yellow-pine  12  to  6  in.  in  diameter.  The  .specifica¬ 
tions  required  each  pile  to  withstand  a  load  of  20  tons 
determined  by  Engineering  News  formula,  modified  for 
use  with  a  steam  hammer.  The  contractor  was  required 
to  “drive  test  piles  to  determine  the  length  of  pile 
necessary  to  meet  these  specifications.”  Tests  showed 
that  a  penetration  of  about  30  ft.  would  give  the  bearing 
pow'er  required.  A  piledriving  view  is  shown  by  Fig.  9. 

Because  of  the  close  spacing,  it  was  obvious  economy 
to  work  out  a  driving  outfit  that  would  put  down  the 
greatest  number  of  piles  possible  from  one  set-up  and 
then  be  capable  of  making  a  quick  shift.  The  plan 
worked  out  was  two  travelers  on  parallel  trucks  length¬ 
wise  of  the  lot.  Each  traveler  consisted  of  a  28x38-ft. 
frame  carrying  two  derricks.  Fig.  9,  with  55-ft.  booms 
and  40-ft.  steam  piledriver  leads.  Each  traveler  could 
drive  1,100  piles  from  one  set-up  and  being  on  wheels 
on  track  could  be  quickly  shifted.  Besides  the  four 
hammers  on  the  travelers  three  standard  drivers  on 


driven  along  the  river  front  of  the  lot  and  14  ft.  inshore 
another  line  inclosing  a  zone  of  the  natural  bank.  Also 
inside  the  cofferdams  for  the  intake  tunnels  there  were 
lines  of  steel  pile  sheeting.  This  and  other  cutoff  sheet¬ 
piling  for  the  river  front  structures  all  helped  to  lessen 
seepage  into  the  main  excavation  although  not  intended 
primarily  for  that  purpose. 

The  ditch  and  sump  system  took  care  of  the  east  lot 
drainage  below  the  first  lift.  For  the  w'est  lot,  a  sys¬ 
tem  of  ditches  led  to  a  3x6-ft.  tunnel  under  Avenue  D 
to  the  east  lot  ditches  and  sump.  For  both  lots  the 
meth(xls  described  virtually  eliminated  hindrance  from 
water  to  power-shovel  work.  At  times  the  shovels,  with 
ordinary  traction  wheels,  had  to  use  timber  mats,  and 
plank  roads  were  laid  for  the  motor  -trucks.  There 
was  no  water  hindrance  of  mo.ment  to  shovel  output. 
One  record  was  18,500  cu.yd,  in  22  consecutive  8-hour 
working  days.  This  was  for  two  shovels.  In  one  w^eek 
they  handled  5,745  cu.yd.  The  best  day’s  output  of  one 


:  bJ 

4  1 

iler 

$ 

all 

14th  Si-' 

a-. -x; 

— 

PKcmber  2,  1926 


o  o  o  o 

On  tSthSt 


Ti'rtekctper^  offict, 
fortmaniroo  sibovf 


Curb  line 


Tomtr  hoist  _A$st  sup t 
room  ,  foreman^ 


^cks  forcutf’ngsfttl'ods 


A'  I  norkmeni 
-=4  toi  'tf,  sbontrs 
abcW 


0u*SbO't 


('•asoh’^  shtd 
■Shtd  for  steel  cutter 


Mill  build'ng  Jocption 
Derrick  ^ 


_ \Bkxksmith  shod 

■3  ’  lockfr  room  above 

\Mac/iine  stKp.  tbwe ' 


Ul4  ' - 1 - - 

Bucket  conveyor  pit 


ckar  room 


storap^ 


.0  ravel. 


^  0antry2 

“i 

I 


S7  SB 

,  Can  fry. ^ 


capacity,  2S91  cu. 


SI  Ip  bulkhead  line- 
/  equipment  control  room 


^  U73 

.Lunch 

.room 


Sag 
U/eamm 
!  room  ~ 


FIG.  6— 1’U.VN  OK  .MATERl.VLS  RECEIVING  .XND  STORAGE 
AND  OK  CONCRETE  MIXING  EQCIPMENT 

Note  the  complete  equipment  of  separate  motors  as  listed 
In  tabulation  In  text.  No  manual  oi>eratlon  from  materials 
scows  to  concrete  In  place  except  on  reinforcing  steel. 
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and  their  operation  come.s  in  more  pertinently  in  suc¬ 
ceeding  sections.  The  general  feature  to  be  noted  is 
electrical  operation  by  individual  motors.  A  descrip¬ 
tion  of  these  motors  is  given  in  the  accompanying  table 
and  their  location  for  the  most  part  is  shown  by  num- 
rollers  were  employed  where  they  could  be  operated  to  ber  on  Fig.  4.  There  was,  it  will  be  noted,  a  central 
better  advantage  than  the  travelers.  The  driving  was  control  room  for  electrical  equipment;  here  were  control 
generally  rapid,  each  traveler  hammer  putting  down  .switches  for  mixers  1  and  2,  for  the  cement  conveyor, 

often  80  piles  a  shift.  The  travelers  also  were  par-  for  the  conveyor  under  the  sand  and  gravel  bin,  for 

ticularly  effective  for  unloading  piles  from  trucks,  snak-  bucket  elevators  1  and  2,  for  the  belt  over  the  mixer 

ing  them  to  the  leads  and  handling  pile  butts.  Derrick  bins,  and  for  the  gantries  and  sump  pumps.  Any  opera- 

hoist  and  hammer  were  operated  from  the  same  boiler.  tion  could  thus  be  controlled  independently  of  the  others. 

Concrete  Production  Plant  Equipment — The  plant  for  There  w'ere  also  telephone  and  drop  indicator  connection 

producing  concrete  was  designed  on  the  assumption  of  with  the  control  room  from  various  parts  of  the  plant. 

1,000  cu.yd.  output  a  day.  The  location  and  access  Handling  Aggregate  and  Steel — Sand,  gravel  and 
have  been  described.  The  layout  is  showm  in  some  2-4  mixed  aggregate  were  delivered  on  4.'»0  to  650H-u.yd. 
detail  by  Fig.  5.  Description  of  the  equipment  units  barges  which  were  moored  to  the  north  side  of  the 


iVibuJfdmgi  | 

Cement 


Old 

coal 

buildinpi 


i. 

I 


intervals  on  all  inside  walls  of  the  W  and  ran  lojiL'i- 
tudinally  of  the  bin.  The  pipe  was  ?-in.,  perforat.  fi 
every  2  ft.  with  a  needle  hole.  There  were  4,500  ft.  of 
pipe  in  the  bin  and  some  600  ft.  of  branches  and  con¬ 
nections.  A  125-hp.  boiler  furnished  steam.  In.  j. 
dentally  the  .same  piping  arranjrement  was  used  in  the 
mixer  bins. 

Delivery  by  the  under-bin  belt  conveyor  was  to  two 
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slip,  Fijr.  5.  On  the  wharf  close  to  and  parallel  to  the 
slip  side  was  a  storatre  bin  whose  dimensions,  con¬ 
struction  and'  appearance  are  shown  by  F’iKs.  2  to  8. 
The  bin  xxas  straddled  by  two  gantries  each  having  two 
5-ton  derricks  with  the  boom  ranges  shown  by  Fig.  5. 
These  derricks,  with  clamshells,  unloaded  the  aggregate 
barges  into  the  bins  and  unloaded  the  reinforcing  rods 
in  bundles  and  swung  them  oxer  the  bins  to  the  north 
side  of  the  pier  where  the  cutting  tables  were  located. 
The  construction  of  the  bin  de.serves  some  notice.  Its 
walls  were  held  by  exterior  bracing  alone.  Figs.  2  and  3. 
The  W-section  gave  (1)  a  straight  thrust  of  the  mate¬ 
rials  again.st  the  gate  openings  in  the  sides  of  the 
inv'erted  V  and  (2)  a  working  gallery  over  the  conveyor 
tunnel  for  the  gate  operator.  The  gates  were  radial 
16x20  in.  and  .spaced  7  ft.  apart  staggered  right  and 
left.  There  were  30  gates  which  delivered  to  a  30-in. 
belt,  dished  6  in.  and  going  to  the  bucket  elevators  to 
the  mixer  bins.  The  belt  speed  was  150  ft.  per  minute 
and  the  capacity  was  260  cu.yd.  per  hour.  One  operator 
handled  the  gates. 

For  cold  weather  work,  a  grill  of  steam  pipes  was 
placed  inside  the  bin.  These  pipes  were  spaced  at 


FIG.  9— PILEDRIVIXG  WITH  TWO-U.\MMER  TR.WELERS 


bucket  elevators  50  ft.  high  to  the  top  of  the  mixer 
bins  Fig.  10,  where  delivery  was  direct  to  bin  1  or  by 
a  short  belt  to  bin  2  or  3.  The  bin  was  rectangular, 
braced  by  yokes  and  tie  rods  and  delivered  to  batchers. 
An  independent  frame  carried  the  elevators,  which  were 
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■‘  ■CL  mixer  and 
>  tower 


t ..»•  Transverse  Section 

_ I  Elevation 

FlU.  10— DET.\1L  OF  .MIXING  PL.\.XT  BINS,  ELEVATORS  AND  TOWER  BOTTOM 


inclosed,  ran  at  97  ft.  a  minute,  and  had  a  capacity  of 
130  cu.yd.  an  hour. 

Handling  Cement — Cement  in  bags  was  delivered  at 


the  east  end  of  the  slip  Figs.  ,5  and  6,  by  barges  holding 
8,000  to  10,000  bags.  There  they  were  unloaded  onto 
the  cement  conveyor  (slat  type)  to  storage  or  direct  to 
the  mixer.  The  notable  feature  was  direct  delivery 
from  barge  to  mixer.  At  the  mixer  the  final  section  of 
conveyor  delivered  to  a  platform  above  the  charging  floor 
between  which  and  the  platform  were  bag  chutes.  The 
three  sections  of  conveyors  beginning  at  the  barge  had 
speeds  of  73  ft.,  87  ft.  and  97  ft.  With  the  bags  spaced 
8  ft.  the  conveyor  then  delivered  to  the  mixers  two  fi-bag 
batches  a  minute  which  was  the  nominal  rate  of  output 
of  two  mixers.  From  the  mixer  the  cement  bags  went 
to  shaking  machines;  the  salvage  was  about  J  of  one 
per  cent. 

Distributing  Plant  and  Methods — A  twin  plant  was 
adopted  for  mixing  and  placing  concrete.  Fig.  10  shows 
the  mixer  and  tower  location.  The  mixers  were  1  cu.yd. 
machines  and  the  towers  were  240  ft.  high.  From  each 
tower  a  high-line  chute  ran  to  a  115-ft.  .steel  mast  on 
a  timber  tower  20  ft.  high.  Each  mast  had  a  100-ft. 
boom  which  carried  a  boom  chute  line  ^nd  a  counter¬ 
weight  chute  with  a  tripod  and  extension  chute.  The 
plan  Fig.  5  .shows  location  and  dimensions  and  Figs.  11 
and  12  make  the  chuting  .sy.stem  clear.  Generally  speak¬ 
ing  the  arrangement  and  equipment  were  conventional 
except  that  they  embodied  large  tower  heights  and 
suspension  chute  spans.  This  made  the  erection  a 
stiff  task. 


FIQ.  12— DETAIL  OP  FOUNDATION  MAT  AND  CONCRETE 
EMBEDDING  PIPE  LINES 
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The  larjre  operations  were 
placinK  the  hiKh-line  chute.s. 
which  between  tower  anH 
ma.st  have  a  lenjrth  of  289  ft.  K- 
in  one  ca.se  and  of  304  ft.  in 
the  other  ca.se.  A  2.200-ft.. 

2-in.  wire  rope  in  one  length 
was  u.sed  for  suspension 
cable.  From  No.  1  dead- 
man  outside  the  lot  it  ran 
to  No.  1  mast  head,  then  to 
No.  1  tower  head,  then  to  a 
ground  anchorage  and 
looped  back  to  No.  2  tower 
head,  to  No.  2  mast  head 
and  down  to  deadman  No.  2. 

Anchoring  and  making  taut 
this  31  tons  of  wire  rope 
was  a  task  for  hoisting  en¬ 
gines.  A  strain  of  about  18 
tons  had  to  be  put  on  the 
cable.  The  suspension  of 
the  chutes  was  by  ordinary 
means  but  they  were  .safe¬ 
guarded  by  an  inclosing 
wire  mesh  fence  indicated 
by  Fig.  13.  The  yokes  were 
hung  every  20  ft.  and  the 
safety  ropes  and  wire  screen  kept  both  the  chute  tenders 
and  concrete  overflow  from  suffering  or  doing  injury. 

The  character  of  the  concreting  task  is  made  quite 


EQt’TP.MENT  I’SED  l.\  Ul'ILDING  NEW  YORK  EDISON 
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Generally  the 

concrete  was  put  in  in  7  ft.  lifts  divided  laterally  so 


as  to  give  300  to  1,000  cu.yd.  blocks.  A  reasonably  wet 


mix  was  used.  The  chief  variation  from  straightfor 
ward  work  was  in  winter  concreting  when  changes  in 
practice  were  followed.  In  addition  to  the  125-hii 
boiler  for  heating  the  aggregate  bins  a  water  tube  hot 
water  service  heater  rated  to  heat  about  4,300  gal.  of 
water  per  hour  from  50  to  170  deg.  with  80-lb.  steam 
was  installed.  From  this  heater  water  was  piped  to  the 
mixer  and  to  the  tops  of  the  towers  for  washing  out 
chute  lines.  Concrete  in  place  was  kept  from  freezing 
by  canvas  covers,  salamanders  and  steam  coils.  There 
were  only  a  few  days  in  the  winter  of  1925-26  that 
concreting,  with  the  methods  described,  could  not  be 
carried  on  and  then  the  obstacle  was  protecting  the 
placed  concrete  and  not  trouble  in  mixing,  chuting  and 
placing. 

There  were  no  particular  problems  in  handling  rein¬ 
forcement  or  in  form  construction.  A  great  deal  of 
the  concrete  had  to  be  put  around  embedded  pipes  but 
this  called  for  only  reasonable  care. 

Direction — The  new’  East  River  station  was  designed 
and  its  construction  is  being  supervised  by  Thomas 
E.  Murray,  Inc.,  New  York.  The  general  contractor  is 
the  Kenn-Well  Contracting  Co.,  New  York. 


Progress  of  Middle  Rio  Grande 
Conservancy  Project 

RRIGATION,  flood  protection,  drainage  of  water¬ 
logged  lands,  river  control  and  water  storage  and  dis¬ 
tribution  are  the  purposes  of  the  Middle  Rio  Grande 
Conservancy  District,  organized  at  Albuquerque,  N.  M., 
in  August,  1925,  as  stated  in  the  first  annual  report  of 
the  Board  of  Directors.  This  extensive  project  was 
noted  in  Engineering  News-Record  of  April  1,  1926, 
p.  622.  It  is  explained  in  the  report  that  the  river  bed 
is  rarely  below  and  in  some  places  is  2  to  6  ft.  above 
the  adjacent  lands,  while  it  has  a  tendency  to  widen  its 
channel.  At  the  same  time,  channel  restrictions  by 
bridges  and  other  works  have  served  to  raise  the  water 
level,  resulting  in  waterlogging  and  alkali  development 
on  certain  areas. 

Closely  related  to  this  condition  is  the  flood  menace, 
since  it  is  expected  that  greater  floods  may  be  experi¬ 
enced  than  those  so  far  recorded,  while  the  maximum 
capacity  of  the  channel  was  about  reached  by  the  high- 
water  peak  of  12,000  sec.-ft.  in  May,  1926.  As  a  large 
part  of  the  city  of  Albuquerque  is  built  in  a  former  bed 
of  the  river,  floods  are  a  source  of  danger,  and  this 
condition  applies  also  to  several  towns  and  villages  in 
the  valley.  On  the  other  hand,  a  shortage  of  water  is 
experienced  at  times,  owing  to  the  increased  use  of 
water  for  irrigation  in  Colorado. 

On  the  basis  of  a  study  of  the  physical  and  topo¬ 
graphical  features,  with  examination  of  available 
reservoir  sites,  a  plan  is  being  prepared  to  indicate  the 
improvements  and  engineering  works  necessary  to  meet 
the  purposes  of  the  district.  It  is  estimated  that 
reservoir  capacity  of  750,000  to  1,000,000  acre-feet  will 
be  needed,  and  six  sites  are  being  investigated.  Water 
supply  and  silt  studies  are  being  made  by  the  U.  S. 
Bureau  of  Reclamation  under  an  agreement  with  the 
District.  Joseph  L.  Burkholder  is  chief  engineer  of  the 
Conservancy  District,  and  the  Dayton-Morgan  Engineer¬ 
ing  Co.  is  acting  as  consulting  engineer.  As  Indian 
lands  are  included  within  the  district,  the  advisory 
board  includes  Gen.  H.  F.  Robinson,  supervising  en¬ 
gineer  of  the  U.  S.  Indian  Irrigation  Service. 


KIO.  13— CHUTE  SUSPENSION 
AND  PROTECTION 
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tion  of  Water,”  quotint?  Weibach’s  experiments  on  loss 
of  head  in  curves  says:  “When  a  reversal  of  curvature 
takes  place  the  loss  which  would  nominally  occur  in  the 
downstream  tangent  of  the  first  curve  is  evidently  elimi¬ 
nated.  On  the  other  hand  a  loss  of  enerjry  will  take 
place  on  account  of  the  sudden  shiftiiiK  of  the  position 
of  maximum  velocity  with  the  accompanying  eddy 
action  from  one  side  of  the  pipe  to  the  other.  Until 


Velocity  at  Tangent  of  Curves 
of  36-In.  Pipe 

Tests  Under  80-Ft.  Reservoir  Head  Show 
Small  Variation  of  Coefficient  From 
Mean  Average 
By  T.  Farrance  Davey 

Civil  and  Mechanical  Engineer,  liong  Beach,  Calif. 

The  accompanying  curves  are  the  results  of  a  test 
carried  out  on  a  36-in.  reservoir  discharge  pipe 
under  a  head  of  80  ft.,  at  the  point  of  tangency  of  two 
curves — one  the  reverse  of  the  other.  The  purpose  of 
the  test  was  to  determine  the  values  of  the  coefficient — 
mean  average  velocity  divided  by  center  velocity — and 
to  establish  the  supposition  that  on  a  bend  the  coefficient 
remained  unchanged  at  different  discharge  rates. 

A  48-in.  pitometer  rod  was  used  and  the  main  after 
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experiments  show  what  the  true  loss  is  for  this  ca.se 
it,  would  seem  best  to  a.ssume  that  the  loss  on  a  reverse 
curve  is  equal  to  that  of  the  two  separate  curves.” 

From  the  evidence  of  the  velocity  contours  shown  it 
is  highly  improbable  that  any  sudden  change  of  position 
of  maximum  velocity  occurs  in  the  movement  of  the 
maximum  velocity  from  one  side  of  the  pipe  to  the  other 
but  that  at  higher  velocities  it  breaks  up  into  two 
regions  of  maximum  velocity  which  unite  later  on  the 
excavation  was  tapped  under  pressure  with  a  tapping  other  side  of  the  pipe  to  give  the  normal  bend  contours 
machine  and  corporation  cocks  were  installed  on  verti-  without  undue  eddy  losses.  At  lower  velocities  the 
cal  and  horizontal  axes.  The  main  was  accurately  cali-  transition  would  take  place  by  the  contours  pa.ssing 
jiered  internally  by  means  of  special  calipers  and  the  gradually  through  straight  pipe  contours  to  their  re¬ 
traverses  on  both  axes  were  carried  out  at  three  differ-  versed  bend  contours. 

ent  rates  of  discharge,  regulated  by  a  valve  and  bypass  - 

downstream  of  the  section  under  test.  Carbon  tetra-  National  Forest  Road  and  Trail  Construction 
chloride  diluted  with  benzine  to  1.2845  sp.gr.  and  colored  During  the  past  fiscal  year,  1926,  there  were  con- 
with  red  aniline  dye  was  used  in  the  differential  manom-  .structed  and  improved  1,930  miles  of  roadway  and 
eter  for  the  two  lowest  rates  of  discharge,  while  carbon  4^694  miles  of  trails  in  United  States  national  forests, 
tetrachloride  alone  was  used  for  the  largest  flow.  The  During  the  same  year,  11,965  miles  of  roads  and  44,919 
final  results  were:  miles  of  trails  were  maintained.  This  work  represents 

Moan  Velocity  Mean  Cooff.  Deviation,  expenditure  of  $11,861,560,  of  which  $11,733,804 

Cent  xvas  obtained  from  funds  appropriated  by  the  federal 

4,23  0  880  !!!!!  +0  34*  government  and  $127,756  was  made  available  by  local 

®  ®  —0  228  state  and  county  co-operators.  On  July  1,  1926,  there 

The  accompanying  velocity  curves  show  that  the  vari-  was  a  balance  of  $2,829,926  available  for  expenditure 
ation  of  the  coefficient  from  the  mean  average  coefficient  in  the  funds  previously  appropriated  and  upon  that 
was  inappreciable,  being  0.33  per  cent  over  the  range  of  day  an  additional  $5,514,209  became  available,  thus 
flow  from  2  to  6  ft.  per  second.  making  a  total  of  $8,344,135  ready  for  use  for  road  and 

Edward  Wegmann,  in  his  “Conveyance  and  Distribu-  trail  construction  at  the  beginning  of  this  fiscal  year. 
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VELOCITY  CONTOCRS  BETWCTI.N  TANGENTS  IN  36-IN. 
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Joint  Board  of  Engineers  Reports  on  St.  Lawrence  Project 

Board  Appointed  by  Canada  and  United  States  Reviews  Joint  Report  of  1921  as  to  Present  Cost  and 
F'easibility — Effect  of  Diversions  Stated  and  Remedial  Measures  Proposed — Cost  Estimates  Increased 


control  dam  at  Ogden  Island.  The  American  section  oi 
the  present  board  favors  a  similar  single-stage  develop 
ment,  but  with  no  control  dam  at  Ogden  Island,  whilt- 
the  Canadian  section  favors  a  two-stage  development. 
The  United  States  section  favors  the  single-stage  de¬ 
velopment  as  affording  better  navigation  by  eliminating 

one  lock  and  providing 
slightly  more  power  at  a 
cost  of  $29,600,000  less 
than  the  cost  of  the  two- 
stage  development,  whereas 
the  Canadian  section 
recommends  the  two-stag 
development  on  the  ground 
that  it  can  be  carried  out  in 
two  parts,  thus  making 
power  available  in  succes¬ 
sive  stages.  The  Canadian 
section  also  believes  that 
the  over-all  cost  will  not  be 
greatly  in  excess  of  that  of 
the  single-stage  develop¬ 
ment  because  of  the  saving 
in  interest  costs.  Also,  the 
two-stage  development  will 
reduce  the  flowage  of  land 
from  about  28,000  acres  to 
18,000  acres. 

As  a  result  of  its  studies 
of  the  methods  of  con¬ 
trolling  the  levels  of  the 
Great  Lakes,  the  board 
states  that  it  is  of  the 
opinion  that  it  will  be  more 
desirable  to  construct  com¬ 
pensating  works  at  the  out¬ 
lets  of  Lake  Huron  and 
Lake  Erie  rather  than  reg¬ 
ulating  works,  that  the  re- 
The  details  of  these  suits  to  be  obtained  from  regulating  works  are  en- 


Joint  Board  Organization 

In  the  spring  of  1924  the  United  States  Government 
appointed  a  national  committee  under  the  chairman¬ 
ship  of  Herbert  Hoover,  Secretary  of  Commerce, 
designated  as  the  St.  Lawrence  Commission  of  the 
United  States,  and  subsequently  the  government  of 
Canada  appointed  a  National  Advisory  Committee 
under  the  chairmanship  of  George  Perry  Graham, 
Minister  of  Railways  and  Canals,  to  advise  the  gov¬ 
ernment  on  matters  relating  to  the  improvement  of 
the  St.  Lawrence.  These  two  bodies  agreed  that  the 
two  governments  should  follow  the  recommendations 
of  the  International  Joint  Commission  made  in  1921 
that  a  joint  board  of  engineers  representing  the  two 
countries  should  be  constituted  to  review  the  plan 
formulated  in  the  Bowden-Wooton  report  of  1921  and 
to  report  on  additional  related  matters.  The  board  as 
appointed  consisted  of  Col.  Edgar  Jadwin  (now  Major 
General,  Chief  of  Engineers),  Col.  William  Kelly  and 
Lieut.  Col.  George  B.  Pillsbury,  representing  the 
United  States,  and  Duncan  W.  McLachlan,  of  the  De¬ 
partment  of  Railways  and  Canals,  Oliver  O.  Lefebvre, 
chief  engineer,  Quebec  Streams  Commission,  and 
Brig.  General  Charles  H.  Mitchell,  representing  the 
Dominion  of  Canada. 

This  board  made  its  report  to  the  two  governments 
on  November  16.  An  abstract  of  the  report  is  given 
herewith. 
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jiemliture  required  to  provide  navigation  channels  25  ft. 
in  depth  and  with  an  initial  power  installation  of  one- 
half  the  ultimate  imtalled  capacity  of  the  power  houses 
first  constructed,  those  in  the  international  .section,  is: 

(la)  Total  cost  of  Improvement  if  with  a  single- 


stage  development  in  the  International 
Rapids  Section  (l,365,niM(  hp.  initially 

installed)  .  $350,100,000 

or 

(lb)  Above  improvement  before  channels  are 

enlarged  to  ensure  winter  operation .  337.100.000 

or 

(2)  Total  cost  of  improvement  if  with  a  two- 
stage  development  in  the  International 
Rapids  Section  <1,365,000  hp.  initially 

Installed)  .  385.500.000 

or 


(2b)  Above  improvement  if  the  initial  power 
installation  in  the  International  Rapids 
Section  is  all  made  at  the  lower  (Barn¬ 
hart  Island)  plants  .  361.600.000 

After  all  of  the  machinery  in  plants  recommended  by 
the  board  has  been  installed,  these  costs  will  become 
respectively : 

(1)  If  with  a  single-stage  development  of  the 

International  Rapids  Section  (2.730.000 

Installed  hp. )  .  $394,000,000 

or 

(2)  If  with  a  two-stage  development  of  the  Inter¬ 

national  Rapids  Section  (2.619.000  in¬ 
stalled  hp.)  .  423.600.000 

The  estimated  cost  of  additional  work  required  to 
complete  the  full  practical  development  of  power  in  the 
river  with  power  plants  having  an  installed  capacity  of 
2.500,000  hp.  is  approximately  $225,000,000.  The  total 
eventual  power  installation  is  approximately  5,000,000 
hp.  and  the  total  eventual  cost  of  developing  this  power 
and  of  providing  navigation  with  channels  25  ft.  in 
depth  is  from  $620,000,000  to  $650,000,000,  depending 
upon  the  form  of  improvements  adopted  in  the  inter¬ 
national  section.  The  1921  report  estimated  the  amount 
of  power  which  could  be  developed  economically  at 
4,100,000  horsepower. 

The  board  estimates  that  the  cost  of  improving  the 
river  for  power  alone  with  power  plants  similar  to 
those  recommended  for  the  power-and-navigation  im¬ 
provement,  with  the  existing  14-ft.  navigation  channels 
maintained,  varies  from  $290,172,000  to  $308,972,000, 
and  that  the  cost  of  improving  the  river  for  navigation 
alone  under  the  least  expensive  alternative  plan  is  $167,- 
720,000. 

Improvements  for  Navigation 

The  plans  of  the  board  were  prepared  on  the  basis 
that  the  interests  of  navigation  on  the  St.  Lawrence  are 
paramount.  Its  studies  have  revealed,  however,  that 
better  navigation  can  be  obtained  through  a  combined 
development  for  power  and  navigation  than  could  be 
obtained  by  a  development  for  navigation  alone,  which 
is  now  economically  justifiable. 

The  plans  have  been  prepared  on  the  basis  that  chan¬ 
nel  depths  will  be  25  ft.  and  depth  over  the  sills  of 
locks  and  other  fixed  structures  will  be  30  ft.,  but  in 
view  of  the  fact  that  the  majority  of  the  Canadian 
section  favors  an  initial  excavation  to  a  depth  of  27  ft. 
to  correspond  to  the  depth  of  the  new  Welland  canal, 
estimates  of  the  cost  of  providing  this  depth  as  well  as 
the  ultimate  depth  of  30  ft.  have  been  included.  An 
estimate  of  the  economies  to  be  made  by  excavating  to 
a  depth  of  23  ft.  to  correspond  to  the  depth  in  the  inter¬ 
lake  channels  above  Lake  Erie  is  also  included. 

Power  Development 

In  view  of  the  rapidly  increasing  demand  for  power, 
the  board  has  based  its  plan  upon  the  eventual  utiliza¬ 
tion  of  the  complete  power  resources  of  the  river.  Its 


e.stimates  are  ba.sed  on  the  a.ssumption  that  the  inter¬ 
ests  of  navigation  require  that  the  How  in  the  river  be 
maintained  at  a  high  degree  of  uniformity,  a  condition 
which  prevent.s  the  maximum  use  of  water  for  power 
by  fluctuating  the  hourly  flow  to  meet  peak  load  de¬ 
mands.  An  in.stalled  capacity  well  in  excess  of  the 
minimum  flow  of  the  river  has  been  provided,  how¬ 
ever,  since  the  increasing  value  of  power  will  justify 
the  eventual  development  of  power  which  is  available 
only  during  periods  of  high  flow.  The  installations 
recommended  in  the  international  section  are  less  than 
that  proposed  by  private  companies  because  of  the 
board’s  opinion  concerning  the  maintenance  of  a  uni¬ 
form  flow. 

Winter  Operation — The  board  is  of  the  opinion  that 
the  fundamental  problem  of  winter  operation  will  be 
found  to  be  the  maintenance  of  the  di.scharge  capacity 
of  the  river  without  extensive  loss  of  head  from  gorg¬ 
ing  with  ice  rather  than  the  local  problem  of  handling 
ice  at  the  power  plants  themselves.  The  con.struction 
of  dams  will  create  deep  slow-flowing  pools  which  are 
certain  to  freeze  over  in  the  early  winter.  With  this 
condition  the  situation  to  be  guarded  against  is  the 
throttling  of  the  river  by  the  gorging  of  the  channel 
at  the  upper  end  of  these  frozen  pools.  Consequently 
the  plans  for  power  development  are  based  on  enlarging 
the  upper  reaches  of  the  power  sections. 

Diversions  from  the  Great  Lakes 

The  Joint  Board  of  Engineers  was  asked  to  report 
upon  the  extent  to  which  the  levels  of  the  Great  Lakes 
are  affected  by  existing  diversions  of  water,  feasible 
measures  for  raising  the  level  of  the  lakes  to  augment 
the  diversion  and  to  reduce  the  cost  of  improving  the 
lake  channels,  the  extent  to  which  the  outflow  from  the 
lakes  can  be  improved  by  manipulation  of  their  levels 
and  the  cost  of  deepening  the  interlake  channel.  The 
board’s  answers  to  specific  questions  on  this  subject  are 
given  elsewhere  in  this  abstract  in  detail. 

The  levels  of  the  Great  Lakes  are  affected  by  the 
following  artificial  factors:  (a)  The  regulating  work 
in  the  St.  Marys  River  at  the  outlet  of  Lake  Superior, 
(b)  the  diversion  of  the  Chicago  Sanitary  District  from 
Lake  Michigan,  (c)  diversion  from  Lake  Erie  for  power 
and  navigation  through  the  Welland  Canal  and  from  the 
Niagara  River,  and  (d)  changes  in  the  discharge  capac¬ 
ity  of  the  St.  Clair  River  at  the  outlet  of  Lake  Huron  and 
of  the  St.  Lawrence  River  at  the  outlet  of  Lake  Ontario. 
The  effect  of  the  regulating  works  at  the  outlet  of  Lake 
Superior  has  been  to  increase  the  low  water  level  in 
that  lake  and  diminish  the  high  water  level,  and  also 
to  slightly  increase  the  level  in  the  other  lakes.  Details 
of  the  effect  of  the  Chicago  diversion  are  given  else¬ 
where. 

The  power  diversions  have  had  a  negligible  effect  upon 
the  level  of  Lake  Erie,  but  the  navigation  diversions 
have  had  some  effect  upon  the  levels  of  that  lake  and 
also  to  a  small  degree,  the  levels  of  Lake  Michigan  and 
Lake  Huron. 

Records  indicate  that  there  has  been  an  increase  in 
the  discharge  capacity  of  the  St.  Clair  River  which 
affects  the  level  of  Lake  Huron  but  the  results  of  the 
board’s  studies  of  the  discharge  capacity  of  the  St. 
Clair-Detroit  outlet  as  a  whole  have  convinced  it  that 
the  compensation  for  all  channels  excavated  since  1901 
was  accomplished  by  depositing  the  excavated  material 
so  as  to  reduce  the  channel  area. 
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aud  Refjiilatinf)  WnrkK — The  board 
states  that  the  levels  of  the  Great  Lakes  can  be  raised 
by  works  in  their  outlets  which  may  be  wholly  in  the 
form  of  fixed  weirs  and  contractions  or  may  be  provided 
with  sluice  grates.  The  fir.st  of  these  have  come  to  be 
termed  compensating  works  and  the  second  are  termed 
reKulatinjr  works.  UeKulatin^  works  for  Lake  Ontario 
are  part  of  the  plan  for  the  improvement  of  the  St. 
Lawrence  River  and  reKulatinjr  works  already  exist  on 
Lake  SujK'rior.  There  remains  then  only  the  determi¬ 
nation  of  what  type  .shall  be  u.sed,  if  any,  at  the  outlets 
of  Lake  Huron  and  Lake  Erie.  The  board  states  that 
after  careful  study,  it  has  turned  to  compensatinjf 
works  in  the  outlets  of  Lake  Huron  and  Lake  Erie  only 
after  it  was  found  that  results  that  can  be  .secured  from 
rejrulatin^  works  are  entirely  incommensurate  with  their 
cost.  The  chief  limitation  upon  Lake  regulation  is  that 
it  is  the  excess  discharge  during  low  water  periods  that 
furnishes  the  bulk  of  the  flow  of  the  Niajtara  and  St. 
Lawrence  rivers,  that  there  have  been  times  when  prac¬ 
tically  all  of  the  water  flowing  out  of  the  lake  came 
from  the  rece.ssion  of  lake  levels.  Consequently  the  lake 
levels  must  be  permitted  to  recede  in  order  to  maintain 
the  flow  of  the  river.  On  the  other  hand,  the  lake  levels 
cannot  be  raised  materially  in  order  to  hold  back  flood 
flow  without  doiny  yreat  damaye  by  raising  the  lake 
levels  above  the  established  high  water  mark. 

Rt  fiulation  for  Xnviyatiou — Considering  only  improv¬ 
ing  the  lake  levels  for  navigation,  the  minimum  regu- 
lotiuij  work  necessary  to  gain  increa.se  in  head  would 
cc.st  $.3(5.400,000.  The  co.st  of  .securing  the  same  im¬ 
provement  in  lake  channels  and  harbors  by  compensating 
works  and  supplementary  dredging  is  placed  at  $13,400,- 
000.  From  this  it  is  clear  that  the  con.struction  of 
regulating  works  for  the  benefit  of  lake  navigation  is 
not  economically  ju.stified.  Moreover,  the  board  points 
out  that  regulation  works  in  the  St.  Clair  River  would 
be  a  great  burden  upon  the  intensive  water  traffic  and 
would  result  in  an  aggregate  economic  loss  of  $1,000,000 
|M*r  annum. 

Regulation  for  Power — In  order  to  see  whether  regu¬ 
lation  was  ju.stifiable  for  the  purpose  of  increasing  the 


flow  for  power  on  the  St.  Lawrence,  the  board  made  a 
study  with  that  end  in  view  and  concludes  that  no  pro¬ 
gram  of  regulation  would  materially  increa.se  the  total 
output  of  plants  with  an  installed  capacity  sufficient  t<> 
utilize  the  mean  flow  of  the  river,  and  states  that  the 
advisability  of  undertaking  regulation  depends  wholly 
on  the  nature  of  the  market  for  power  that  may  develop, 
that  the  regulation  of  Lake  Ontario  alone  will  afford 
sufficient  control  until  at  lea.st  the  enormous  amount 
available  without  further  regulation  is  ab.sorbed.  In 
this  connection  the  board  points  out  that  as  the  pre¬ 
dominant  interests  concerned  in  the  levels  of  the  Great 
Lakes  are  in  the  United  States  and  the  predominant 
interests  concerned  with  the  outflow  into  the  St.  Law¬ 
rence  are  in  Canada,  lake  regulation  might  be  a  point 
of  difference  between  the  various  interests  in  the  two 
countries. 

Compensating  Works — The  investigations  of  the  board 
.show  that  it  is  advisable  to  construct  compen.sating 
works  in  the  Niagara  and  St.  Clair  rivers  to  counteract 
the  effect  of  all  diversions  and  outlet  enlargements  on 
the  levels  of  Lake  Michigan.  Huron  and  Erie. 

Compensating  works  to  counteract  only  the  effect  of 
authorized  diversions  covered  by  licenses  are  estimated 
to  cost:  For  the  Chicago  Sanitary  District  diversion 
$400,000  in  the  Niagara  River,  and  $1,350,000  in  the 
St.  Clair  River;  and  for  power  diversions  on  the  Wel¬ 
land  canal,  $100,000  in  the  Niagara  River. 

Deepening  Channels — An  uncompensated  enlargement 
of  the  navigation  channels  through  the  St.  Clair  and 
Detroit  rivers  would  tend  to  lower  the  levels  of  Lake 
Michigan  and  Lake  Huron.  On  the  Detroit  River  en¬ 
largement  can  be  compensated  by  the  deposit  of  the 
excavated  material.  On  the  St.  Clair  River  some  addi¬ 
tional  compen.sating  work  will  probably  be  required. 
The  cost  of  these  to  counterbalance  the  excavation  of  the 
channel  to  a  depth  of  25  ft.,  is  e.stimated  at  $200,000. 

The  cost  of  improving  the  channels  between  Lake 
Erie  and  Lake  Superior  to  secure  a  depth  of  25  ft. 
below  the  levels  available  99  per  cent  of  the  time  during 
navigation  season,  after  compensating  works  have  been 
constructed,  is  placed  by  the  board  at  $3,600,000  for 
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mpensatinjr  works,  and  $41,100,000  for  the  cost  of 
fxiavation.  The  Welland  Canal  when  completed  will 
jrive  this  depth  of  25  ft,  between  Lake  Erie  and  Lake 
Ontario. 

The  board  finds  that  a  saving  of  $1,250,000  can  be 
trtected  by  including  compensating  works  in  providing 
for  25-ft.  channel  depths  rather  than  by  securing  the 
depth  by  dredging  only.  Such  work  will  afford  in¬ 
creased  depth  in  all  harbors  on  Lake  Michigan,  Huron 
and  Erie,  The  construction  of  compensating  w’orks  is 
therefore  fully  justified. 

The  field  work  upon  which  this  report  is  based  was 
a  continuation  of  the  work  of  the  board  which  reported 
to  the  International  Joint  Commission  in  1921.  The 
Canadian  Department  of  Railways  and  Canals,  having 
these  data,  continued  the  work  irl  1922  and  1923.  After 
the  appointment  of  the  new  board  the  Canadian  section 
continued  these  investigations.  The  United  States  sec¬ 
tion  devoted  its  time  mainly  to  investigating  the  dam 
sites  in  the  international  section.  The  two  sections 
together  made  upwards  of  400  borings.  Each  section 
employed  an  extensive  engineering  force  in  field  and 
office.  The  United  States  section  engaged  the  firm  of 
Viele,  Blackwell  and  Buck  as  consulting  engineers  on 
features  relating  to  power  development.  Other  sources 
of  information  were  reports  of  the  U.  S.  Board  of 
Engineers  on  Deep  Waterw'ays  of  1900,  the  Georgian 
Bay  Canal  Survey  of  1908,  also  data  supplied  by  power 
companies  operating  on  the  river  and  the  Ontario  hydro- 
Electric  Power  Commission, 

The  Board  Answers  Specific  Questions 

The  instructions  to  the  board  of  engineers  contained 
eleven  specific  questions  which  it  was  asked  to  answer. 
These  questions  and  the  answers  of  the  board  are  given 
below : 

Queation  1 — Is  the  scheme  for  the  improvement 
of  the  St.  Lawrence  waterway,  presented  by  the 
board  in  its  report  of  June  24, 1921  (herein  referred 
to  as  the  Report  of  1921),  practicable  and  does  it 
provide  to  the  best  advantage,  at  this  time  and 
ultimately,  for  the  development  of  the  capacities 
and  possibilities  of  the  waterway? 

Amwer — The  scheme  as  presented  in  the  Report  of  1921 
is  in  its  broad  lines  practicable,  but  should  in  the  opinion 
of  this  board  be  modified  to  provide  the  best  present  advan¬ 
tage,  at  this  time  and  ultimately,  for  the  development  of  the 
capacities  and  possibilities  of  the  waterway. 

Question  2 — What  alternative  scheme,  if  any, 
would  be  better  adapted  to  secure  the  ends  desired, 
due  consideration  begin  given:  (a)  To  any  special 
international  or  local  interests  having  an  impor¬ 
tance  justifying  exceptional  consideration;  and  (b) 
to  the  extent  and  character  of  the  damage  through 
flooding  and  the  probable  effect  of  the  works  upon 
the  formation  of  ice  and  the  consequent  effect  on 
the  flow  of  the  river? 

Answer — The  plans  presented  in  the  Report  of  1921  are 
altered  in  their  broader  features  as  follows: 

In  the  International  Rapids  Section  (Fourth  Division  of 
the  Report  of  1921)  the  plans  now  presented  provide  for 
the  development  of  the  entire  power  possibilities  of  the  sec¬ 
tion,  without  subsequent  alterations  in  the  works.  Two 
alternative  schemes  for  accomplishing  this  result  are 
presented,  one  for  a  two-stage  development,  the  other  for 
a  single-stage  development. 

In  the  Soulanges  Section  (Second  Division)  the  board 
recommends  a  scheme  for  navigation  correlated  with  a 
prog^ressive  development  of  power  instead  of  a  side  canal 
for  navigation  only. 

In  the  Lachine  Section  (First  Division)  the  alignment  of 
the  navigation  canal  is  changed  to  secure  a  minimum  inter¬ 
ference  between  land  and  water  traffic,  and  a  control  dam 


to  regulate  the  levels  of  Lake  St.  Louis  has  bt*en  include«l 
in  the  initial  development. 

The  plans  proposed  have  been  drawn  with  full  regard  to 
all  interests  concerned.  Flowagt-  damage  is  inseparable 
from  a  practicable  development  of  power  on  the  St.  Law¬ 
rence,  since  freedom  from  flood.**  has  led  to  the  iKcupation 
of  its  banks  almost  to  the  water’.N  eilge.  The  plans  have 
been  drawn  to  reduce  to  a  minimum  the  flowage  consequent 
to  the  plans  proposed.  They  have  been  prepare<l  with  spe¬ 
cial  care  to  meet  ice  conditions  affecting  the  flow  of  the 
river. 

Question  S — Should  the  estimate  of  cost  l)e  re¬ 
vised,  and,  if  so,  what  are  the  revised  estimates  of 
cost  having  regard  to  alternative  schemes? 

Answer — The  estimates  should  be  revised.  The  estimates 
of  the  works  proposed  by  this  board,  with  hydro-electric 
machinery  completely  in.stalled,  exclusive  of  interest  during 
construction  are: 

(1)  If  a  single-stage  development  hi  adopted  in  Inter¬ 
national  Rapids  Sections 


Work*  »olrlv  for  nai-ittstion .  .  $108,700,000 

Work*  rnnimon  to  p<'«pr  ami  naviaiitioii. .  141.200.000 

Work*  primarily  for  power  144. 1 00.000 

Total .  U04.000.000 

Installed  capacity  2,730.300  h  i 

(2)  If  a  two-stage  develojiment  be  adopted  in  Interna 
tional  Rapids  Section 

Woik*  »olely  for  navi»t*tioii.  .  .  ..  $120,200,000 

Work*  common  to  power  ami  nil vivat II >n.  .  I2>.S00.000 

Work*  primarily  for  power .  177,900.000 

Total .  $423,600,000 

Installed  capacity  2,619,000  hp. 


The  board  considers  that  sound  business  management 
will  dictate  the  initial  installation  of  but  a  part  of  the 
hydro-electric  machinery  with  its  housing  and  accessories. 
With  a  total  initial  installation  of  1,368,000  hp.  the  initial 
costs,  including  all  features  required  for  navigation  and 
with  complete  channel  enlargement  for  winter  power  opera¬ 
tion,  become  respectively  $350,100,000  and  $385,500,000. 

The  plans  presented  by  the  board  outline  a  subsequent 
complete  development  of  the  power  resources  of  the  river, 
by  the  construction  of  additional  power  works  with  an 
installed  capacity  of  approximately  2,500,000  hp.  at  an 
additional  cost  of  approximately  $225,000,000. 

The  total  ultimate  development  visualized  on  the  St.  Law¬ 
rence  River  by  the  board  amounts  therefore  to  approxi¬ 
mately  6.000,000  hp.  at  a  total  cost  of  from  $620,000,000  to 
$650,000,000,  including  navigation  works. 

Question  U — In  order  to  assist  either  Government 
to  allocate  the  amounts  chargeable  to  navigation 
and  power,  what  would  be  the  respective  estimated 
costs  for  improving  the  river  for  navigation  alone 
and  for  power  alone? 

Answer — The  estimated  costs  for  the  initial  improvement 
of  each  river  section,  (a)  on  plans  recommended  by  the 
board  for  both  power  and  navigation,  (b)  on  similar  plans 
for  the  development  of  the  same  amount  of  power  without 
any  navigation  works  other  than  to  maintain  the  existing 
14-ft.  navigation,  and  (c)  on  alternative  plans  for  prac¬ 
ticable,  though  inferior,  navigation  through  the  power  sec¬ 
tions,  are  shown  in  parallel  columns  as  follows: 

(1)  If  a  single-stage  development  is  adopted  in  the 
International  Power  Section: 


(a)  (b)  (c) 

Plan*  Power  Xavication 

Section  Rocommended  .Mrne  Alone 

Upper  lDtenihtion*l.  $1,100,000  $1,100,000 

Intemational  power  233.000.000  $213,000,000  79.000.000 

Lake  St.  Franei*  980.000  77.172.000  980.000 

glance* .  I03.94>.000  33.640.000 

laehine. . . .  $3,000,000  $3,000,000 


Total .  $394,025,000  $290,172,000  $167,720,000 

(2)  If  a  two-stage  development  is  adopted  in  the  Inter¬ 
national  Power  Section: 


Section 


ta)  (b) 

Plana  Power 

Recommendixl  Alone 


(c) 

Navigation 

Ak^e 


Upper  International. . . 
lutemational  Power.  . 

Lake  St.  Franci* . 

Soulangea . 

Lacnine . 


$1,100,000  .  $1,100,000 

264.346.000  $231,800,000  79.000.000 

980,000  77,172,000  980.000 

103,945,000  .  33,640.000 

33.000.000  .  53,000.000 


Total. 


$423,571,000  $508,972,000  $167,740,000 
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f^FECT  ON  Lake  Levels 

Question  5 — To  what  extent  may  water  levels  in 
the  St.  Lawrence  River  at  and  below  Montreal,  as 
well  as  the  river  and  lake  levels  K*^nerally,  be 
effected  by  the  execution  of  the  project? 

Anxu'er — The  irresponsible  operation  of  the  power  works 
proposed  by  the  board,  or  indeed  of  any  power  works,  how¬ 
ever  designed,  that  di*velop  fully  the  power  resources  of  any 
section  of  the  river,  would  affect  injuriously  the  water  levels 
in  the  St.  Lawrence  River  at  and  below  Montreal;  but  it  is 
feasible  to  operate  these  works  under  government  supervi¬ 
sion  in  such  manner  that  they  will  neither  lower  the  summer 
levels  in  the  lower  river  nor  raise  the  winter  and  spring 
levels.  With  such  control  the  improvements  proposed  will 
have  no  injurious  effect  whatever  on  the  water  levels  of  the 
.St.  Lawrence  at  and  below  Montreal. 

The  high  levels  of  Lake  Ontario,  of  the  upper  reaches  of 
the  St.  Lawrence  River,  extending  67  miles  from  that  lake, 
and  of  Lake  .St.  Francis  and  Lake  St.  Louis,  will  not  be 
raised  by  the  improvement.  The  low  levels  of  Lake  Ontario 
and  of  these  upper  reaches  of  the  St.  Lawrence  will  not  be 
made  lower.  The  low  levels  of  Lake  St.  Francis  will  be 
raisetl  about  a  foot  and  of  Lake  St.  Louis  about  5  feet. 
Th»*  dams  proposed  in  the  power  reaches  of  the  St.  Law¬ 
rence  will  create  material  local  changes  in  the  levels  of 
these  reaches  only. 

The  levels  of  the  Great  Lakes  above  Lake  Ontario  cannot 
be  aff«‘cted  by  any  works  in  the  St.  Lawrence  proper.  Works 
to  restore  the  effects  of  channel  enlargements  and  of  diver¬ 
sions  from  lakes  above  Lake  Ontario,  are  dealt  with  under 
the*replies  to  Questions  6  (b)  and  10. 

Qiivatiou  0  («) — To  what  extent  and  in  what 
manner  are  the  natural  water  levels  in  the  St. 
Lawrence  River  and  on  the  Lakes  affected  by  diver- 
.'ions  authorized  by  license  by  either  Canada  or  the 
United  States  from  or  in  the  St.  Lawrence  River 
watershed? 

.4a«jeer— The  diversion  by  the  Chicago  Sanitary  District 
of  8,500  sec.-ft.  from  the  lake  basin  through  the  Chicago 
Drainage  Canal,  authorized  by  license  by  the  United  States, 
lowers  the  water  levels  on  the  Great  Lakes  and  the  St. 
Lawrence  River  as  follows: 


‘  Ter 

MicniKan  ami  l1»iro?) .  0.  5 

Idikf*  Krio .  0.4 

l.ak»‘ Ontario .  0  4 

Sr  Lawruiioi*  River  Lake  Ontario  am!  Montreal .  • 

.\t  PresrotT.  ...  .  ...  0.4* 

\X  Look  tIr(M|uoif»>  .  0  6' 

.\t  L<M*k  23  (Murrwhnricl .  0  5 

.\t  i..ook  2!  < Oickoiw'ii.’*  laimiin*?) . .  0  4' 

At  LtM'k  IStCornwalh  0.3 

Lake  St.  Kraiiois  .  0.2 

l/aki'  St.  I.ouis .  0.3 

St.  Lawrence  River  at  and  below  Montreal : 

Feet 

At  Mrntrenl  llarlxir .  .  0  37 

-Xt  VareiiTios . 0.35 

At  Sorel . .  0  281 

Xt  liatiMoan  .  0.24 

Xt  1i<*tlnniere .  .  0  24 

Xt  Plattui.  . .  . ,  0  I7t 

.Xt  f^uehn'o .  .  .  .  .  0  03 


The  diversion  of  2,080  sec.-ft.  from  Lake  Erie  via  the 
Welland  Canal  for  i>ower  use  by  corporations  and  munic¬ 
ipalities  authorized  by  license  by  Canada  lowers  the  levels 
of  the  Great  Lakes  as  follows: 

Feet 


l.Hke  Mii'tiiitan  Htid  liiiri'n .  .  0  025 

l.ake  Kiie  . .  0.1 


The  foregoing  are  the  only  authorized  diversions  found 
by  the  board  to  affwt  appreciably  the  levels  of  the  Lakes 
and  the  St.  Lawrence. 

Quextion  <>  (b) — By  what  measures  could  the 
water  levels  or  navigable  depths  affected  by  the 
diversions  referred  to  in  section  6  (a)  be  restored, 
and  what  would  be  the  cost  thereof? 

AiiKivcr — The  water  levels  of  Lakes  Michigan,  Huron,  and 
Erie  can  be  restored  most  advantageously  by  compensating 
works  in  the  St.  Clair  and  Niagara  Rivers,  which  .should, 
however,  be  so  designed  as  to  offset  all  existing  diversions 
and  outlet  enlargements,  as  well  as  the  diversions  author¬ 
ized  by  license.  The  total  cost  of  these  works  is  estimated 
at  $3,400,000.  The  cost  of  similar  but  less  extensive  works 


designed  to  restore  the  effect  of  authorized  diversions  only 
is  estimated  as  follows: 


Diversion  compensstod  fi-r  Cost  of  Works 

Chicago  diversion .  $1,750,000 

Power  diversions,  Welland  Canal .  100.000 


The  effect  of  the  Chicago  diversion  on  the  levels  of  Lake 
Ontario  and  of  the  St.  Lawrence  River  above  Montreal  will 
be  removed  by  the  works  provided  for  the  improvement  of 
this  part  of  the  St.  Lawrence. 

The  effect  of  the  Chicago  diversions  on  the  levels  of  the 
St.  Lawrence  River  at  and  below  Montreal  can  be  restored 
by  dredging  and  accessory  works  at  estimated  costs  a 
follows: 


Dredginf’  Montreal  Harlior .  $654,000 

Ri'crnstruetion  of  Dock  Walls.  Montreal  Harlair .  1.600.000 

Drtalging  Im'Iow  Montreal  .  2,154,0011 


$4,608,000 

Question  6  (c) — How  much  power  could  be  devel¬ 
oped  on  the  St.  Lawrence  River  with  the  water 
diverted  from  the  watershed  referred  to  in  sections 
6  (a)  under — 

(1)  The  plans  recommended? 

(2)  Alternative  plans  providing  for  a  full  prac¬ 

ticable  development  of  the  river? 

A7i8wer — The  following  amounts  of  24-hour  power  could 
be  developed  on  the  St.  Lawrence  River  with  the  authorized 
diversion  of  8,500  .sec.-ft.  from  the  watershed  through  the 
Chicago  Drainage  Canal: 

(1)  At  the  average  heads  available  at  the  power  plants 
initially  recommended — 

lL»r»e|>ow<r 

In  tne  International  Prwer  Section  (82.  5-ft.  averaRe  head).  70,125 
In  tne  SouIariRf^a  Section  (22-^1.  averuRe  iiead) .  18,700 

Total .  88,875 

(2)  At  the  average  heads  available  at  the  power  plants 
•recommended  for  the  eventual  full  practicable  development 
of  the  river — 

In  tne  International  Power  Section  (52.  5-ft.  average  head).  70.125 

In  the  !4oulange.s  S«Ttion  (75-ft.  average  head) .  63.750 

In  the  I.achine  Section  (32-ft.  average  head) .  27.200 

Total .  161.075 

Question  6  (d)— Without  considering  compensa¬ 
tion  by  the  present  relative  diversions  of  water 
from  the  Niagara  River  and  from  Lake  Erie,  and 
without  prejudice  to  a  future  consideration  thereof, 
what  works,  if  any,  could  be  constructed  to  recover 
on  the  St.  Lawrence  River  the  amounts  of  power 
determined  under  section  6  (c),  and  what  would  be 
the  cost  of  such  works? 

Answer — The  board  finds  that  after  the  St.  Lawrence 
River  has  been  fully  developed  for  power  production,  no 
works  can  be  constructed  which  would  recover  on  the  St. 
Lawrence  the  power  lost  by  the  diversion  of  water  from  the 
watershed. 

Supervision  of  Construction 

Question  7 — Having  regard  to  economy  of  con¬ 
struction  and  maintenance,  expedition  of  construc¬ 
tion,  and  efficiency  of  operation — 

(a)  Which  of  the  works  should  be  constructed 
under  the  technical  supervision  of  an  international 
board  and  what  other  works,  if  any,  might  advan¬ 
tageously  be  constructed  under  such  suirervision? 

(b)  Which  of  the  works  should  be  maintained 
and  operated  by  an  international  board  and  what 
other  works,  if  any,  might  advantageous’y  be  so 
maintained  and  operated? 

Answer  (a)  Construction  of  Works — All  dams,  embank¬ 
ments,  power  house  substructures,  water  passages,  gates 
and  channel  enlargements  within  the  International  Sections 
should  be  designed  and  constructed  under  the  technical 
supervision  of  a  single  international  authority.  The  pur¬ 
pose  of  this  is  to  make  sure  that  the  different  parts  of  the 
works  will  not  be  so  prosecuted  as  to  interfere  with  each 
other,  and  that  safe  and  equitable  regulation  of  both  winter 
and  summer  flows  of  the  river  will  be  possible  both  during 
and  after  construction;  as  well  as  to  secure  uniformity, 
economy  and  expedition  by  co-ordinating  design  and  con¬ 
struction  programs.  The  same  authority  should  co-ordinate 
for  the  entire  river,  from  Lake  Ontario  to  Montreal,  the 
programs  of  construction  and  the  channel  dimensions  and 
clearances  for  works  necessary  to  secure  through  navigation. 
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(h)  Maintenance  and  Operation  of  IVorfcs — The  board  Amtu'er — It  is  estimated  that  the  waterway  can  bo  opened 

rejrards  it  as  essential  that  an  international  control  board  to  navigation  in  from  seven  to  eijrht  years  from  the  time 

1)6  created  with  full  power  to  regulate  the  use  of  water  at  that  active  work  has  been  begun.  All  works  should  be  so 

the  power  plants  in  the  International  Section  in  order  that  prosecuted  as  to  insure  the  completion  of  navigation  works 

such  use  may  be  prevented  from  creating  conditions  harm-  at  the  same  time.  A  complete  program  for  the  prosecution 

ful  to  navigation  in  any  part  of  the  St.  Lawrence,  and  in  of  the  work  will  be  presented  in  Appendix  G. 

order  that  the  operation  of  the  various  power  plants  be 
londucted  with  full  regard  to  the  use  of  water  at  other 
power  plants  on  the  river. 

All  locks  and  other  navigation  structures  will  necessarily 
lie  in  the  territory  of  one  country  or  the  other,  and  can  be 
mo.'t  advantageously  maintained  and  operated  by  the  usual 
government  agencies  of  the  two  countries. 

Changes  in  International  Bou.ndary 

Question  8 — What,  if  any,  readjustments  in  the 
location  of  the  international  boundary  are  neces- 
>ary  or  desirable  to  place  power  structures  belong¬ 
ing  to  either  country  within  its  borders,  as  recom¬ 
mended  by  the  International  Joint  Commis.sion? 

Answer — Readjustments  in  the  international  boundary 
arc  necessary  only  in  the  International  Rapids  Section  and 
depend  upon  the  plan  adopted  for  the  improvement  there. 

.A  change  in  the  boundary  in  the  vicinity  of  Barnhart 
Island  is  necessary  irrespective  of  whether  the  single-stage 
or  the  two-stage  scheme  be  adopted  in  this  section.  If,  with 
cither  of  these  general  schemes,  the  dam  is  located  at  the 
foot  of  Long  Sault  Island  and  both  power  houses  at  the 
foot  of  the  island,  as  show’n  on  the  plans  of  the  two-stage 
development,  a  change  is  necessary  to  bring  the  power 
house's  within  the  borders  of  the  two  countries.  If,  on  the 
other  hand,  the  dam  and  power  houses  are  at  the  foot  of 
Barnhart  I.sland,  with  the  United  States  power  house  on  the 
mainland  of  the  United  States,  as  shown  on  the  plans  of  the 
single-stage  development,  it  is  desirable  to  so  change  the 
boundary  as  to  bring  all  of  Barnhart  Island  into  Canadian 
territory.  This  island  is  separated  from  other  American 
territory  by  the  main  channel  of  the  St.  Lawrence.  The 
estimates  include  the  acquisition  of  the  entire  island  in  con¬ 
nection  with  power  development,  and  the  land  remaining 
unsubmerged  can,  with  this  plan,  be  put  to  beneficial  use 
only  in  connection  with  the  Canadian  power  house  located 
thereon. 

With  the  two-stage  scheme,  a  slight  change  is  needed  also 
in  the  boundary  north  of  Ogden  Island,  to  bring  the  power 
houses  there  within  the  borders  of  the  respective  countries. 

Question  9 — If  the  board  is  of  the  opinion  that  it 
would  be  advantageous  to  provide  in  the  first  in¬ 
stance  for  channel  depths  other  than  25  ft.,  but  less 
than  30  ft.,  for  what  draft  of  vessel  should  provi¬ 
sion  be  made? 

Answer — The  board  is  not  agreed  on  the  advantage  of 
any  depth  other  than  25  ft. 

Question  10 — Having  regard  to  the  rwommenda- 
tion  of  the  International  Joint  Commission  that  the 
new  Welland  Ship  Canal  should  be  embodied  in  the 
scheme  and  should  be  treated  as  a  part  thereof,  and 
to  the  fact  that  if  a  greater  depth  than  21  ft.  be 
adopted  for  the  initial  project  depth  of  the  St.  Law¬ 
rence,  such  greater  depth  would  not  be  available 
to  the  upper  lake  ports  without  further  work  in  the 
navigation  channels  in  the  Lakes,  what  would  be 
the  cost  of  improving  the  main  navigation  channels 
l)etween  and  through  the  Lakes,  so  as  to  provide, 
without  impairing  the  present  lake  levels,  for  (a) 
a  depth  of  25  ft.  and  (b)  such  other  depth,  not 
exceeding  30  ft.,  as  may  be  determined  by  the 
board  to  be  that  for  which  it  would  be  most  advan¬ 
tageous  to  provide  on  the  St.  Lawrence  River? 

Answer — The  cost  of  improving  the  main  navigation  chan¬ 
nels  between  and  through  the  Lakes,  so  as  to  provide  a 
depth  of  25  ft.,  including  all  compensating  works  con¬ 
structed  in  furtherance  of  the  work,  is  estimated  at  $44,700,- 
000,  not  including  the  cost  of  the  new  Welland  Ship  Canal. 

Question  11 — What  is  the  time  required  to  com 
plete  the  propo.sed  works,  the  order  in  which  they 
should  be  proceeded  with,  and  the  progress  which 
should  be  made  yearly  toward  the  completion  of 
each  in  order  to  secure  the  greatest  advantage 
from  each  of  the  works  and  from  the  development 
of  the  waterway  as  a  whole? 


Toll  Bridges  Attacked  in  Resolution 
of  State  Highway  Officials 

A  STRONGLY  worded  re.solution  again.st  toll  bridges, 
more  particularly  privately  owned  toll  bridge.s,  was 
adopted  by  the  American  A.ssoc-iation  of  State  Highway 
Officials  at  its  annual  meeting  two  weeks  ago.  The 
re.solution  declares  that  the  rapidly  increasing  number 
of  private  toll  bridges  at  strategic  stream  crossings  has 
become  a  matter  for  serious  concern,  that  states  cannot 
control  their  erection  and  operation  in  view  of  wide-opt*n 
special  acts  of  Congress,  and  that  the  erection  of  private 
toll  bridges  on  the  public  highways  should  no  longer  be 
tolerated.  It  follows  with  these  major  paragraphs : 

“Although  recognizing  that  in  some  instances  involv¬ 
ing  the  erection  of  large  bridge  structures  at  co.sts  in 
exce.ss  of  the  public  funds  which  rea.sonably  may  be 
applied  thereto  the  construction  and  operation  of  such 
structures  as  toll  bridges  may  be  justifiable,  it  is  never¬ 
theless  the  .sense  of  this  as.swiation,  first,  that  in  each 
such  ca.se  the  bridge  should  be  built,  owned  and  oper¬ 
ated  by  the  state  or  its  political  subdivisions  and  the 
tolls  applied  to  amortizing  or  reimbursing  the  co.st 
thereof,  after  which  such  tolls  should  be  aboli.shed,  and 
.second,  that  in  no  such  ca.se  should  the  bridge  be  built, 
owned  and  operated  as  a  private  toll  bridge  unless  the 
state  or  its  political  subdivisions  should  not  be  in  posi¬ 
tion  to  finance  its  construction  and  operation,  and  that 
with  respect  to  private  toll  bridge.s  so  to  be  erected  the 
law  of  Congress  authorizing  the  same  should  provide, 
among  other  things,  that  from  the  standpoint  of  the 
highway  traffic  the  location,  design,  plans  and  specifica¬ 
tions,  contract,  the  actual  construction  work,  the  regu¬ 
lation  of  traffic  and  the  tolls  to  be  charged  for  or  on 
each  such  bridge  wholly  within  one  state  shall  be  sub¬ 
ject  to  approval  by  the  proper  authorities  of  such  state, 
and  in  the  case  of  any  such  bridge  between  two  or  more 
states  such  approval  should  be  by  the  proper  author¬ 
ities  of  all  such  intere.sted  states,  or  should  be  by  such 
federal  agency  as  Congress  may  designate  in  the  event 
of  di.sagreement  or  inability  or  failure  on  the  part  of 
such  interested  states  f-r  any  of  them  to  give  such 
approval,  and  that  no  tolls  may  legally  be  collected  from 
traffic  over  such  private  structure  unless  the  approval  so 
required  shall  have  been  obtained. 

“Each  authorization  for  the  construction  of  private 
toll  bridges  on  public  highways  should  limit  the  tolls 
that  may  be  collected  to  not  exceed  such  as  will  meet 
the  actual  necessary  operating  and  maintenance  c(»sts 
and  yield  a  prescribed  reasonable  annual  return  on  the 
actual  cost  of  the  bridge;  any  amount  in  excess  thereof 
which  the  tolls  charged  may  yield  should  be  deposited  in 
a  special  trust  fund  and  be  available  for  use  by  the  state 
or  its  piolitical  subdivisions  in  acquiring  such  privately 
owned  toll  bridge;  the  state  or  its  political  subdivisions 
should  be  given  the  right  and  the  power  to  acquire  such 
privately  owned  toll  bridge  at  any  time  from  the  date 
such  bridge  is  opened  to  traffic  and  on  a  basis  that  will 
be  fair  alike  to  the  owners  and  to  such  state  or  its  polit¬ 
ical  subdivisions.” 
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Field  Welding  Experience  on  65-In.  Mokelumne  Pipe 

hoth  Gas  and  Electric  Methods  Used  in  Joining  Pipe  for  New  East  Bay  Water  Supply  in  California 
Internal  Stresses  in  the  Metal  Led  to  Change  to  Riveted  Field  Joints 


By  Arthur  P.  Davis 

Chief  EiiRlneer.  East  Bay  Municipal  Utility  District 


IN  laying  the  65-in.  steel  pipe  line  which  is  now  being 
built  as  part  of  the  Mokelumne  water  supply  project 
for  the  East  Bay  Municipal  Utility  District  in  Cali¬ 
fornia,  about  26,000  ft.  of  the  line,  at  the  outset  of  the 
v.'ork,  was  connected  up  by  butt-welded  circumferential 
joints  made  in  the  trench.  Before  this  length  of  the 
line  had  been  completed  it  was  evident  that  satisfactory 
field  welds  could  be  made  only  with  great  difficulty  and 
even  after  ample  time  for  organization  and  a  consider¬ 
able  amount  of  experience  with  all  field  conditions  a 
considerable  percentage  of  the  field  joints  had  to  be 
done  over. 

It  was  then  decided  that  a  change  to  riveted  butt- 
strap  joints  was  justified  and  this  was  accordingly 


date  have  been  satisfactory  to  the  district  both  in  qual¬ 
ity  and  speed  of  production. 

The  following  notes  were  prepared  with  a  view  to 
putting  on  record  the  experience  and  obser\’ation.s  in 
connection  with  the  field  welding  that  might  be  of  value 
to  other  engineers.  An  article  on  the  electric  shop  weld¬ 
ing  of  the  longitudinal  seams  in  this  pipe  appeared  in 
Engineering  News-Record,  July  22,  1926,  p.  128. 

When  bids  were  received  for  the  construction  of  the 
first  unit  of  the  Mokelumne  pipe  line,  this  unit  beinjr 
86  miles  long,  it  developed  that  a  saving  of  over 
$4,000,000,  or  30  per  cent  of  the  total  amount  of  the 
contract,  could  be  made  by  using  welded  joints  in  both 
shop  and  field.  It  was  decided  to  take  advantage  of 
this  saving,  but  in  drawing  up  plans  and  specifications 
and  because  in  pipe  of  this  large  diameter  with  thick¬ 
nesses  as  much  as  i  in.  there  was  no  previous  experience 
to  serve  as  a  guide,  the  contract  was  so  phrased  that 
in  the  event  the  welding,  either  in  shop  or  field,  was  not 
adjudged  satisfactory,  the  district  could  at  any  time  re¬ 
quire  the  contractor  to  substitute  riveting  for  the  weld¬ 
ing  at  an  increase  in  the  original  contract  price.  This 
increase  was  to  be  40  per  cent  of  the  difference  between 
the  bid  prices  of  welded  and  riveted  pipe. 

When  field  work  on  this  pipe  line  began,  the  30-ft. 
sections  of  the  pipe  were  delivered  by  barge,  36  sections 
to  the  barge  load,  via  Suisun  Bay  and  the  San  Joaquin 
River  to  the  lower  end  of  the  pipe  trench.  Here  the 
sections  were  unloaded  by  floating  derricks  directly  onto 
trucks  that  delivered  .them  along  the  trench.  After 
being  laid  in  the  trench,  adjoining  ends  of  the  pipe  .sec¬ 
tions  were  drawn  up  by  steel  wedges  and  slotted  plates 
and  tack  welded,  being  held  thus  firmly  in  position  ready 
for  butt  welding. 

On  the  outside  of  the  pipe  the  oxyacetylene  process 
was  used,  two  welders  usually  working  simultaneously 
on  a  joint.  As  the  welding  progressed  the  wedges  u.sed 
tc  hold  the  sections  together  were  knocked  out  or,  if 
the  movement  of  the  pipe  under  the  heat  of  weldiny 
prevented  their  being  removed  with  a  hammer,  the 
wedges  were  cut  out  with  the  oxy-torch. 

After  completing  the  external  weld  an  electric  arc 
was  used  on  the  inside  to  supplement  or  “back  up”  the 
external  weld  and  to  insure  proper  fusion  of  the  in¬ 
ternal  edges  of  the  adjoining  plates.  The  oxyacetylene 
process  could  not  be  used  on  the  inside  on  account  of 
the  heat  and  gases  it  generates  and  the  difficulty  of 
securing  adequate  ventilation  to  dissipate  these. 
Physical  and  microscopical  examinations  indicated  that 
the  electric  weld  on  the  inside  of  the  joints  improved 
the  condition  of  the  oxyacetylene  weld,  having  the  effect 
of  normalizing  it  and  increasing  its  tensile  strength. 

Heat  Expansion  Difficulties — The  oxyacetylene  weld¬ 
ing  being  a  rather  slow  process  caused  much  expansion 
of  the  pipe  metal  and  introduced  unequal  internal 
stresses  in  different  parts  of  the  circumference.  These 
stresses  were  sufficient  in  numerous  cases  to  cause  the 


WELDING  IN  PROGKESS  ON  MOKELUMNE  PIPE  LINE 
Weldor  at  left  is  standing  on  ladder.  Note  slotted  plates 
and  wedges  holding  together  the  edges  to  be  welded. 


ordered,  as  reported  in  Engineering  Neics-Record,  May 
27,  1926,  p.  874. 

Fundamentally,  the  reason  for  the  change  was  that 
with  the  methods  used  on  this  job  the  large  diameter 
of  the  pipe  seemed  to  make  it  very  difficult  to  equalize 
temperatures  so  as  to  avoid  internal  stresses  in  the 
metal  plates.  The  longitudinal  electric  welds,  made 
under  shop  conditions  with  equipment  and  methods 
quite  different  from  those  applied  in  the  field,  have  been 
able  to  pass  severe  pressure  and  hammer  tests  and  to 


TliHXC'H  HAUTIALI.Y  BACKFIIJ.ED.  JOINTS  LKFT  KXPOSKD 
This  reduced  to  a  minimum  movement  of  pipe  due  to 
temperature  range  and  left  joints  accessible. 


joints  to  crack  open  as  the  completed  weld  cooled.  For 
e.xample,  with  adjacent  edges  to  be  welded  spaced  about 
i  in.,  welding  could  proceed  only  a  short  distance  be¬ 
fore  expansion  due  to  the  heat  of  welding  had  closed 
this  space  ahead  of  the  weld  and  caused  a  compressive 
stress  between  the  abutting  plates  sufficient  in  many 
cases  to  cause  overlapping.  This  condition  resulted  in 
the  almost  continual  necessity  for  cutting  out  pieces  of 
the  plate  ahead  of  the  weld  in  order  to  make  progress 
possible. 

Under  these  conditions  wide  irregularity  of  stress 
occurred  in  the  metal  at  the  joints  due  to  temperature 
differences,  despite  every  effort  to  compensate  for  the 
heating  and  the  normal  movement  of  the  pipe  plates  by 
the  use  of  different  widths  of  opening  between  plates 
before  welding  began.  As  an  extreme  instance  it  might 
be  cited  that  in  attempting  to  complete  a  2-ft.  length  of 
weld  W'hich  happened  to  have  the  unusual  width  of  1  in. 
at  the  far  end,  it  was  found  that  before  the  weld  had 
been  completed  this  1-in.  gap  had  closed  up  tightly  and 
.«ome  of  the  plate  had  to  be  cut  out  before  the  weld 
could  be  finished.  This  indicates  the  serious  nature  of 
internal  stresses  after  the  welded  joint  cooled.  The 
large  diameter  of  the  pipe  prevented  any  approach  to 
uniformity  of  temperature  around  the  entire  circum¬ 
ference  as  the  welding  proceeded. 

.\nother  difficulty  was  due  to  the  temperature  differ¬ 
ences  caused  by  the  necessity  of  laying  the  pipe  in  the 
summer  time  with  the  heat  of  the  sun  warming  its  upper 


surface.  Differences  of  80  deg.  F.  between  the  tem¬ 
perature  of  the  top  of  the  pijw  and  the  temjterature  of 
the  metal  in  contact  with  the  bottom  of  the  trench  were 
observed.  That  is,  when  the  bottom  of  the  pii)e  had  a 
temperature  of  about  60  deg.  F.  the  top  of  the  pijw  ex- 
po.sed  to  the  sun  would  have  a  temperature  of  about 
140  deg.  F.  The  conditions  at  night  were  reversed,  that 
is,  the  top  of  the  pijie  exposed  to  the  cool  night  air 
was  cooler  than  the  metal  in  the  bottom  in  contact  with 
the  ground. 

To  compensate  for  this  temperature  difference  as  the 
welding  progressed  portions  of  the  plate  at  the  toj)  of 
joints  had  to  be  cut  out.  This  had  its  bad  effect,  how¬ 
ever,  in  that  when  the  pipe  cooled  there  was  tension 
along  its  top  greater  than  elsewhere  on  the  circumfer¬ 
ence.  In  one  in.stance  where  a  circumferential  weld 
broke  from  shrinkage  this  greater  internal  .stress  in 
the  top  of  the  line  was  sufficient  to  raise  the  released 
ends  of  the  pipe  3  or  4  in.  off  the  bottom  of  the  trench. 

Due  to  operating  delays  in  the  field  the  electric  weld¬ 
ing  inside  the  pipe  at  one  time  got  considerably  behind 
the  external  oxy-acetylene  welding.  Under  these  con¬ 
ditions  a  considerable  num-  _ 
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fillers  a  type  of  gallows-  often  required. 

frame  was  made  up  of  standard  2-in.  pipe  in  the 
shape  of  a  tripod  with  its  top  spread  to  take  a  short 
horizontal  bar  and  two  of  the  legs  set  at  right  angles 
to  that  bar.  The  lower  ends  of  these  two  legs  were 
shod  with  steel  plates  curved  to  fit  the  surface  of  the 
pipe.  The  frame  was  steadied  by  tipping  it  slightly 
toward  one  side  so  as  to  put  part  of  the  weight  on  a 
third  leg  consisting  of  a  pipe  extending  from  the  hori¬ 
zontal  bar  into  the  spoil  bank  on  one  side  of  the  trench. 
Fillers  were  placed  in  position  by  means  of  a  chain 
block  from  the  gallows-frame,  hooked  into  a  small  per¬ 
forated  plate  welded  to  the  top  of  the  filler. 


The  original  design  of  the  pipe  line  did  not  include 
any  expansion  joints  because  it  was  expected  that  the 
trench  would  be  backfilled  immediately  after  the  sec¬ 
tions  had  been  welded.  However,  due  to  the  necessity 
fcr  inspection  of  joints  and  delays  incidental  to  making 
repairs  the  pipe  was  not  backfilled  as  a  whole  but  a  part 
of  the  fill  was  placed  on  the  middle  of  each  section  in 
the  endeavor  to  decrease  expansion  and  contraction 
movement  as  much  as  possible. 

Change  to  Riveting  and  Lap  Welding — Various 
schemes  were  tried  to  take  care  of  the  expansion  and 


Eliminating  Force  Account  for 
Extras  in  Road  Work 

Supplementary  Agreements  Instead  of  Force 
Account  Simplify  Both  Field  and  Office 
Work  on  Georgia  Highways 

By  Fred  M.  Garnett 

Division  Office  Engineer,  State  Highway  Department, 
Savannah,  Ga. 

IT  SEEMS  quite  impossible  to  estimate  the  exact  cost 
of  constructing  a  grade  or  bridge  or  pavement  work, 
in  building  highways.  No  matter  how  carefully  the 
surveys  are  made  and  the  quantities  estimated,  some 
contingency  usually  arises  under  construction  that  calls 
for  additional  work  which  was  not  originally  antic¬ 
ipated.  It  has  largely  been  the  practice  in  the  past  for 
the  State  Highway  Department  of  Georgia  to  pay  for 
such  work  on  a  force  account  basis  but  this  has  not  been 
altogether  satisfactory  and  the  tendency  now  seems  to 
be  to  discourage  the  practice. 

When  extra  work  is  done  on  a  force  account  basis, 
the  state  highway  department  allows  the  contractor  a 
profit  of  10  per  cent  on  all  materials  and  transporta¬ 
tion  charges,  and  a  profit  of  15  per  cent  on  all  labor 
and  teams  used.  This  often  brings  about  complications 
as  the  item  of  truck  hire  does  not  admit  of  the  usual 
fifteen  per  cent  profit,  but  is  often  included  on  the 
contractor’s  force  account.  Also  the  receipted  bills  for 
material  costs  and  transportation  charges  are  not 
always  forthcoming  which  means  a  delay  in  rendering 
statement  for  settlement  to  the  general  office.  It  seems 
a  difficult  matter  for  the  resident  engineer  or  inspector 
to  keep  an  accurate  check  on  force  account  work  owing 
to  the  pressure  of  other  duties  in  the  field ;  and  the  con¬ 
tractor’s  statement  of  costs  usually  governs,  in  case  of 
disputes,  owing  to  the  absence  of  a  minute  check  by  the 
resident  engineer  or  inspector. 

Before  a  force  account  can  be  approved  for  payment, 
it  has  to  be  carefully  checked  in  the  division  office.  All 
items  have  to  be  carefully  scrutinized  for  possible  incon¬ 
sistencies  in  costs.  The  cost  of  labor  supervision  has  to 
be  thoroughly  weighed  and  balanced  against  labor 
charges  to  detect  any  anomalies.  It  frequently  happens 
that  the  division  office  wishes  to  consult  the  resident 
engineer  about  a  force  account,  and  the  resident  engi¬ 
neer  cannot  be  reached  immediately.  The  particular 
item  in  question  has  to  be  omitted  from  the  force 
account  until  it  can  be  straightened  out,  which  means 
that  the  charge  is  carried  over  into  another  month. 

A  force  account  as  submitted  to  the  division  office  is 
seldom  in  proper  shape  to  be  attached  to  the  monthly 
statement  to  contractor.  There  are  usually  errors  in 
the  computations  and  the  force  account  has  to  be  made 
over.  The  government  requires  that  all  materials  pur¬ 
chased  on  force  account  work  be  accompanied  by 
receipted  bills  for  such  purchases,  but  such  bills  are 
not  always  attached  and  it  means  delays  and  corre¬ 
spondence  to  obtain  them.  Sometimes  a  force  account 
is  approved  for  payment  by  the  division  office  and  the 
general  office,  but  when  it  reaches  the  government  cer¬ 
tain  charges  are  questioned.  The  monthly  statement 
has  to  be  revised  in  line  with  the  criticism  of  the  gov¬ 
ernment  before  final  payment  can  be  made.  When  a 
final  statement  is  submitted  to  the  government,  it 
becomes  necessary  again  to  prepare  duplicate  copies  of 
all  force  accounts  to  which  are  attached  statements  for 


TYPICAL  BREAK  IN  EXTERNAL  CIRCUMFERENTIAL  WELD 
Whtn  not  backed  up  by  internal  welds  the  external  welds 
sometimes  gave  way  under  low  temperatures. 


contraction  in  the  trench  due  to  atmospheric  tem¬ 
perature  changes.  At  first  every  tenth  joint  was  left 
open.  When  it  was  found  that  a  considerable  number 
of  the  joints  still  pulled  apart  the  plan  was  changed  to 
leave  every  third  joint  open.  This  did  not  seem  to  ma¬ 
terially  affect  results;  joints  would  break  only  one 
length  (30  ft.)  from  an  open  end  that  was  free  to  move. 
The  plan  of  laying  up  the  joints  continuously  without 
any  openings  was  then  tried,  depending  on  the  strength 
of  the  welds  to  prevent  rupture  of  the  line.  When  these 
e.\pedients  all  failed  to  meet  the  requirements  of  a  fully 
satisfactory  job  the  change  to  riveting  was  ordered. 

When  this  decision  was  reached  a  considerable 
amount  of  pipe  had  been  delivered  in  the  field  or  was 
ready  for  delivery  that  had  not,  of  course,  been 
punched  for  riveting.  Instead  of  punching  and  riveting 
this  pipe,  it  w’as  decided  to  join  it  by  means  of  a  butt 
strap  placed  entirely  around  the  joint  and  welded  at 
both  edges  inside  and  out.  This  is  accordingly  being 
done,  making  all  four  welds  at  each  joint  by  electric  arc. 
These  welds,  it  is  to  be  noted,  are  lap  welds  and  not  butt 
welds.  About  1.3  miles  of  the  line  was  connected  up  in 
the  field  in  this  way  with  very  good  results. 

The  pipe  is  being  fabricated  and  joined  both  in  the 
shop  and  the  field  by  the  Steel  Tank  &  Pipe  Co., 
Berkeley,  Calif.,  sub-contractors  for  Twohy  Brothers 
und  J.  F.  Shea  Co. 


Quebec  Rules  on  Excess  Load  on  Steel  Tires 
The  Roads  Department  of  the  Province  of  Quebec 
finding  that  excessive  weight  is  the  chief  road  destroyer, 
recently  decreed  that,  henceforth,  no  motor  vehicle 
equipped  partly  or  entirely  with  non-pneumatic  tires 
shall  be  driven  on  public  highways  when  its  total  weight, 
including  vehicle  and  load,  exceeds  10,000  lb.  The 
weight  of  a  motor  vehicle  equipped  with  pneumatic 
tires  must  not  exceed  12,000  lb.,  including  vehicle  load. 


Dtcember  2,  1926 


French  Railway  Improves  Its  Track 

In  the  improvement  of  track  on  main  line  routes  a 
new  t3rpe  of  rail  joint  is  being  used  by  the  Paris,  Lyons 
&  Mediterranean  Ry.,  of  France.  The  two  joint  ties 
are  placed  only  2  in.  apart,  so  as  to  afford  support  to 
the  rail  ends,  but  no  bridge  plate  is  used  to  distribute 
the  load  over  the  two  ties,  nor  are  the  rails  laid  on 
metal  tie-plates.  Four-bolt  19-in.  angle  bars  form  the 
splices,  the  wide  flanges  of  the  bars  having  large  notches 
to  clear  the  mushroom  heads  of  the  three  screw  spikes 
in  each  tie,  one  spike  on  the  inside  and  two  on  the  out¬ 
side.  This  joint  arrangement  is  said  to  cause  a  notice¬ 
able  reduction  in  the  deflection  of  track  under  heavy 
trains.  Other  improvements  include  additional  inter¬ 
mediate  ties  and  new  stono  or  clean  gravel  ballast  In 
rough  country  where  curves  are  numerous,  special  at¬ 
tention  is  being  given  to  the  proper  lining  of  curves  and 
the  introduction  of  transition  curves,  in  order  to  give 
a  more  easy  riding  track  for  passenger  trains. 


ENGINEERING  NEWS-RECORD 


Vol.  97,  No.  23 


Zoning  Upheld  by  United  States  Supreme  Court 

Euclid,  Ohio,  Case  Brings  First  Ruling  of  Highest  Court  on  Exclusion  of  Business  and  Industry  from 
Residential  Areas — Height  and  Other  Limitations  Taken  as  Already  Accepted 


Municipal  zoning  ordinances  are  upheld  in  a 
decision  of  the  United  States  Supreme  Court 
rendered  by  Justice  Sutherland  on  Nov.  22. 
Three  judges  (McReynolds,  Butler  and  Van  Devanter) 
dis.sented  but  filed  no  opinion.  (Village  of  Euclid,  Ohio 
v.  Atiihler  Realty  Co.  on  Appeal  from  Federal  District 
Court  for  Northern  Ohio,  which  had  held  the  ordinance 
to  be  uncon.stitutional,  as  reported  in  297  Fed.  307.) 
The  opinion  is  directed  particularly  to  the  exclusion  of 
business  and  industry  from  areas  zoned  as  residential, 
never  before  ruled  on  by  the  United  States  Supreme 
Court,  but  in  pa.ssing  it  upholds  zoning  in  general  as 
a  proper  exercise  of  the  police  power,  stating  that  height 
limitations  and  certain  use  restrictions  other  than  the 
one  specifically  ruled  on  in  the  Euclid  case  are  already 
accepted  as  constitutional. 

Euclid  Case — The  ordinance  in  question  was  adopted 
Nov.  13,  1922,  by  the  village  of  Euclid,  Ohio,  a  suburb 
of  Cleveland,  with  a  population  of  2,363  in  1920.  It 
divides  the  village  into  six  use,  three  height,  and  four 
area  di.stricts.  The  Ambler  Realty  Co.  is  the  owner  of 
68  acres  of  land  abutting  on  Euclid  Ave.  to  the  south 
and  the  Nickel  Plate  R.R.  to  the  north.  To  both  the 
east  and  the  west  of  this  tract  are  “restricted  residen¬ 
tial  plats  upon  which  residences  have  been  erected.” 
Under  the  zoning  ordinance  the  Ambler  tract  was  dis¬ 
tributed  between  three  use  districts:  U-2,  residential, 
for  one-family  or  two-family  houses  only;  U-3,  residen¬ 
tial  also,  but  permitting  apartment  houses;  U-6,  indus¬ 
trial,  within  which  most  of  the  land  in  question  lies. 

The  Ambler  Realty  Co.,  quoting  now’  from  the  opin¬ 
ion,  in  its  “bill”  alleges  “that  the  tract  of  land  in 
(luestion  is  vacant;  that  for  years  it  has  been  held  for 
sale  and  development,  for  which  it  is  especially  adapted, 
being  immediately  in  the  path  of  progressive  industrial 
developments;  that  for  such  uses  it  has  a  market  value 
of  about  $10,000  per  acre,  but  if  the  use  be  limited  to 
residential  purposes,  the  market  value  is  not  in  excess 
of  $2,500  per  acre.”  The  company  also  held  that  the 
Euclid  Ave.  frontage  would  have  its  value  cut  from 
$1.50  to  $50  per  front  foot  if  limited  to  residential  uses. 

The  suit  was  brought  to  set  the  entire  ordinance  aside 
as  preventing  the  u.se  of  the  land  “for  lawful  and  legit¬ 
imate  purposes.”  again  to  use  the  language  of  the  deci¬ 
sion,  and  because  the  ordinance  “constitutes  a  cloud 
upon  the  land,  reduces  and  destroys  its  value,  and  has 
the  effect  of  diverting  the  normal  industrial,  commer¬ 
cial,  and  residential  development  thereof  to  other  and 
less  favorable  locations.”  The  company  based  its  appli¬ 
cation  for  an  injunction  on  the  allegation  that  the  ordi¬ 
nance  violates  Sec.  1  of  the  14th  Amendment  of  the 
federal  constitution  by  depriving  the  company  of 
liberty  and  property  without  due  process  of  law,  besides 
denying  it  the  equal  protection  of  the  law.  The  com¬ 
pany  also  claimed  that  the  ordinance  offends  portions 
of  the  constitution  of  the  state  of  Ohio. 

In  the  lower  court  a  motion  was  made  on  behalf  of 
the  village  to  dismiss  the  bill  because  the  real  estate 
company  had  made  no  attempt  for  relief  from  the  Board 


of  Zoning  Appeals.  The  Supreme  Court  declares  that 
“the  motion  was  properly  overruled.” 

The  Supreme  Court  agrees  with  the  lower  court  that, 
in  the  light  of  the  record,  the  real  estate  company'.s 
land  along  Euclid  Ave.  would  normally  be  used  “for 
general  trade  and  commercial  purpo.ses”  while  the 
remainder  of  the  land  would  normally  be  used  “for 
industrial  and  trade  purpo.ses.”  Nevertheless,  the 
Supreme  Court  upholds  the  ordinance,  even  though  it 
“in  effect,  constitutes  a  present  invasion  of  appellee’s 
property  rights.”  The  opinion  di.sposes  of  allegations 
as  to  the  ordinance  violating  the  constitution  of  Ohio 
by  saying  that  the  que.stion  is  the  same  under  either  the 
Ohio  or  the  federal  constitution.  After  pointing  out 
that  zoning  laws  are  of  recent  origin  and  have  come 
along  with  many  other  things  due  to  urban  growth 
that  would  not  have  been  tolerated  a  century  or  perhaps 
a  half  century  ago,  but  would  have  been  rejected  hy 
the  courts  “as  arbitrary  and  oppressive,”  it  then  says 
that  such  regulations  are  changed  “under  the  complex 
conditions  of  our  day,  for  reasons  analogous  to  those 
which  justify  traffic  regulations,  which,  before  the 
advent  of  automobiles  and  rapid  transit  street  railways, 
would  have  been  condemned  as  fatally  arbitrary  and 
unrea.sonable.”  Continuing,  the  Supreme  Court  says: 

The  ordinance  now  under  review  and  all  similar  laws 
and  regulations  must  find  their  justification  in  some  aspect 
of  the  police  power,  asserted  for  the  public  welfare.  The 
line  which  in  this  field  separates  the  legitimate  from  the 
illegitimate  assumption  of  power  is  not  capable  of  precise 
delimination.  It  varies  with  circumstances  and  conditions. 

A  regulatory  zoning  ordinance,  which  would  be  clearly  valid 
as  applied  to  the  great-  cities,  might  be  clearly  invalid 
as  applied  to  rural  communities. 

In  solving  doubts,  the  maxim  sic  utere  tuo  iit  alicnum 
non  laedas,  which  lies  at  the  foundation  of  so  much  of  the 
common  law  of  nuisances,  ordinarily  will  furnish  a  fairly 
helpful  clew.  And  the  law  of  nuisances,  likewise,  may  be 
consulted,  not  for  the  purpose  of  controlling,  but  for  the 
helpful  aid  of  its  analogies  in  the  process  of  ascertaining 
the  scope  of  the  power.  ...  A  nuisance  may  be  merely 
a  right  thing  in  the  wrong  place. — like  a  pig  in  the  parlor 
instead  of  the  barnyard.  If  the  validity  of  the  legislative 
classification  for  zoning  purposes  be  fairly  debatable,  the 
legislative  judgment  must  be  allowed  to  control. 

After  discussing  at  .some  length  the  municipal  ordi¬ 
nance  governing  heights  of  buildings  and  excluding  cer¬ 
tain  nuisance-producing  and  related  indu.stries  from 
stipulated  districts,  all  of  which  the  Supreme  Court 
says  has  been  well  established  and  gives  citations  to 
support  the  assertion,  the  decision  goes  on: 

We  find  no  difficulty  in  sustaining  restrictions  of  the  kind 
thus  far  reviewed.  The  serious  question  in  the  case  arises 
over  the  provisions  of  the  ordinance  excluding  from  residen¬ 
tial  districts  apartment  houses,  business  houses,  retail  stores 
and  shops,  and  other  like  establi.shments. 

This  question  involves  the  validity  of  what  is  really  the 
crux  of  the  more  recent  zoning  legislation,  namely,  the 
creation  and  maintenance  of  residential  districts,  from 
which  business  and  trade  of  every  sort,  including  hotels  and 
apartment  houses,  are  excluded.  Upon  that  question  this 
Court  has  not  thus  far  spoken. 

The  decisions  of  the  state  courts  are  numerous  and  con¬ 
flicting;  but  those  which  broadly  sustain  the  power  greatly 
outnumber  those  which  deny  it  altogether  or  narrowly  limit 
it;  and  it  is  very  apparent  that  there  is  a  constantly 
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tions  which  we  have  indicated  as  pertinent  to  the  inquiry, 
at  least,  the  reasons  are  sufficiently  cogent  to  preclude  us 
from  sayinjf,  as  it  must  be  said  before  the  ordinance  can 
be  declared  unconstitutional,  that  such  provisions  are 
clearly  arbitrary  and  unreasonable,  having  no  substantial 
relation  to  the  public  health,  safety,  morals,  or  general 
welfare. 

Considerable  space  is  devoted  to  elucidating  the  prin¬ 
ciple  that  although  a  decision  like  the  present  one  may 
uphold  the  general  legality  of  an  ordinance,  yet  some 
of  its  details  might  work  injury  which  would  demand 
relief,  but  such  details  must  be  left,  the  decision  points 
out,  to  adjudication  each  on  its  merits.  The  decision 
then  concludes  as  follows : 

Under  these  circumstances,  therefore,  it  is  enough  for 
us  to  determine,  as  we  do,  that  the  ordinance  in  its  general 
scope  and  dominant  features,  so  far  as  its  provisions  are 
here  involved,  is  a  valid  exercise  of  authority,  leaving  other 
provisions  to  be  dealt  with  as  cases  arise  directly  involving 
them. 

And  this  is  in  accordance  with  the  traditional  policy  of 
this  Court.  In  the  realm  of  constitutional  law,  especially, 
this  Court  has  perceived  the  embarrassment  which  is  likely 
to  result  from  an  attempt  to  formulate  rules  or  decide  ques¬ 
tions  beyond  the  necessities  of  the  immediate  issue. 

It  has  preferred  to  follow  the  method  of  a  gradual  ap¬ 
proach  to  the  general  by  a  systematically  guarded  applica¬ 
tion  and  extension  of  constitutional  principles  to  particular 
cases  as  they  arise,  rather  than  by  out  of  hand  attempt  to 
establish  general  rules  to  which  future  cases  must  be  fitted. 
This  process  applies  with  peculiar  force  to  the  solution  of 
questions  arising  under  the  due  process  clau.se  of  the  Con¬ 
stitution  as  applied  to  the  exercise  of  the  flexible  powers 
of  police,  with  which  we  are  here  concerned. 


mreasing  tendency  in  the  direction  of  the  broader  view. 
^Ve  shall  not  attempt  to  review  these  decisions  at  length, 
3Ut  content  ourselves  with  citing  a  few  as  illustrative  of  all. 

The  Supreme  Court  opinion  then  cites  the  decisions 
upholding  zoning  in  the  courts  of  nine  states — Massa- 
husetts,  Rhode  Island,  New  York,  Louisiana,  Illinois, 
Minnesota,  Kansas,  and  California — and 
decisions  in  three  states — New  Jersey.  Mary- 
It  notes  “evidence  of  a  decided  trend 
that  in  some  states  earlier 


Wisconsin, 
adverse 

land,  and  Texas, 
toward  the  broader  view’ 
decisions  adverse  to  zoning  have  been  reversed,  men¬ 
tioning  Michigan.  The  opinion  quotes  at  length  from  , 
the  Illinois  Supreme  Court  decision  (City  of  Aurora 
V.  Bums)  and  from  the  Louisiana  Supreme  Court  deci¬ 
sion  upholding  zoning  (Sta-te  v.  City  of  New  Orleam). 
State  decisions  upholding  zoning  are  summarized  in  the 
present  opinion  as  follows: 

The  decisions  enumerated  in  the  first  group  cited  above 
agree  that  the  exclusion  of  buildings  devoted  to  business, 
trade,  etc.,  from  residential  districts,  bears  a  rational  rela¬ 
tion  to  the  health  and  safety  of  the  community.  Some  of 
the  grounds  for  this  conclusion  are — promotion  of  the 
health  and  security  from  injury  of  children  and  others  by 
separating  dwelling  houses  from  territory  devoted  to  trade 
and  industry;  suppression  and  prevention  of  disorder;  facil¬ 
itating  the  extinguishment  of  fires  and  the  enforcement 
of  street  traffic  regulations  and  other  general  welfare  ordi¬ 
nances;  aiding  the  health  and  safety  of  the  community  by 
excluding  from  residential  areas  the  confusion  and  danger 
of  fire,  contagion  and  disorder  which  in  greater  or  less 
degree  attach  to  the  location  of  stores,  shops  and  factories. 

Another  ground  is  that  the  construction  and  repair  of 
streets  may  be  rendered  easier  and  less  expensive  by  con¬ 
fining  the  greater  part  of  the  heavy  traffic  to  the  streets 
where  business  is  carried  on. 

After  stating  that  “Zoning  has  received  much  atten¬ 
tion  at  the  hands  of  commissions  and  experts”  and 
referring  to  “comprehensive  reports”  on  the  subject 
the  opinion  continues: 

These  reports,  which  bear  every  evidence  of  painstaking 
consideration,  concur  in  the  view  that  the  segregation  of 
residential,  business  and  industrial  buildings  will  make  it 
easier  to  provide  fire  apparatus  suitable  for  the  character 
and  intensity  of  the  development  in  each  section;  that  it 
will  increase  the  safety  and  security  of  home  life;  greatly 
tend  to  prevent  street  accidents,  especially  to  children,  by 
reducing  the  traffic  and  resulting  confusion  in  residential 
r.ections;  decrease  noise  and  other  conditions  which  pro¬ 
duce  or  intensify  nervous  disorders;  preserve  a  more  favor¬ 
able  environment  in  which  to  rear  children,  etc. 

With  particular  reference  to  apartment  houses,  it  is 
pointed  out  that  the  development  of  detached  house  sections 
is  greatly  retarded  by  the  coming  of  apartment  houses,  which 
has  sometimes  resulted  in  destroying  the  entire  section  for 
private  house  purposes,  that  in  such  sections  very  often  the 
apartment  house  is  a  mere  parasite  constructed  in  order 
to  take  advantage  of  the  open  spaces  and  attractive  sur¬ 
roundings  created  by  the  residential  character  of  the 
district.  Also,  coming  of  one  apartment  house  is  followed 
by  others,  interfering  by  their  height  and  bulk  with  the 
free  circulation  of  air  and  monopolizing  the  rays  of  the 
sun  which  otherwise  would  fall  upon  the  smaller  homes, 
and  bringing,  as  their  necessary  accomplishments,  the  dis¬ 
turbing  noises  incident  to  increased  traffic  and  business, 
and  the  occupation,  by  means  of  moving  and  parked  auto¬ 
mobiles,  of  larger  portions  of  the  streets,  thus  detracting 
from  their  safety  and  depriving  children  of  the  privilegre 
of  quiet  and  open  spaces  for  play,  enjoyed  by  those  in 
more  favored  localities — until,  finally,  the  residential  char¬ 
acter  of  the  neighborhood  and  its  desirability  as  a  place 
of  detached  residences  are  utterly  destroyed. 

Under  these  circumstances,  apartment  houses,  which  in 
a  different  environment  would  be  not  only  entirely  unob¬ 
jectionable  but  highly  desirable,  come  very  near  to  being 
nuisances. 

If  these  reasons,  thus  summarized,  do  not  demonstrate 
the  wisdom  or  sound  policy  in  all  respects  of  those  restric- 


Illinois  River  Bridge  with  Lift  Span 
For  the  channel  span  of  the  new  steel  bridge  over 
the  Illinois  River  at  Florence,  Ill.,  four  designers  of 
movable  bridges  w’ere  employed  by  the  Illinois  State 
Division  of  Highways  to  prepare  bidding  plans  and 
estimates.  As  a  result  of  the  competitive  bids  a 
Strauss  vertical-lift  design  was  adopted,  in  which  the 
operation  of  the  span  will  be  effected  by  a  rack  and 
pinion  at  each  end  and  counterw’eights  will  be  attached 
to  cables  leading  over  sheaves  on  top  of  the  steel  towers. 
The  movable  span  will  be  of  the  through-tru.ss  type, 
215  ft.  c.  to  c.  of  end  pins,  and  will  be  flanked  on 
each  side  by  four  fixed  spans  of  the  same  type  and 
length,  the  total  length  between  abutments  being  1,950 
ft.  This  bridge,  for  which  contracts  have  been  placed, 
is  on  the  state  highway  between  Pittsfield  and  Win¬ 
chester  and  will  replace  a  ferry  which  is  hardly  adequate 
to  deal  with  the  heavy  and  increasing  traffic.  For  the 
middle  spans,  the  clear  headroom  will  be  8i  ft.  at 
high  water  and  28J  ft.  at  low  water,  the  former  reduc¬ 
ing  to  7  ft.  at  the  abutments.  The  lift  span  will  give 
a  clear  channel  width  of  206i  ft.  and  a  headroom  of 
65  ft.  above  high-water  level  when  raised.  Concrete 
piers  217  ft.  c.  to  c.  will  be  founded  at  El.  400  to' 426, 
the  roadway  level  at  abutments  being  at  El.  456 J.  A 
reinforced-concrete  floor  24  ft.  wide  will  be  used,  except 
that  the  lift  span  will  have  a  creosoted  wood  paving  to 
reduce  the  weight.  The  contractors  are  Stresenreuter 
Brothers,  Chicago,  for  the  substructure,  at  $174,454; 
and  the  Illinois  Steel  Bridge  Co.,  Jack.sonville,  Ill., 
for  the  superstructure,  at  $382,182,  the  former  to  be 
completed  by  Dec.  1,  1927,  and  the  letter  by  Oct.  1, 
1928.  Owing  to  continued  high  water  in  the  river,  con¬ 
struction  work  has  not  yet  begun.  This  bridge  was 
designed  under  the  direction  of  Frank  T.  Sheets,  chief 
state  highway  engineer. 
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ance  of  shrinkage  and  subsidence  of  the  bank.  \vhi(  h 

Creosoted  Timber  Trestles  for  allowance  ranged  from  25  to  200  per  cent,  accordini.'  to 
f  *  *  W*  1%  density  of  the  clay  and  muck  soil  encountend. 

ijOUlS13.nd  lJ.l^nWa,y  Plank  bulkheads  retain  the  fills  at  the  ends  of  tlu' 

Swampy  Country  Crovssed  by  Trestles  and  Dredged  trestles. 

,  j  u  14  D  •  4  11  Trestle  Design — All  the  trestles  are  of  the  Highwav 

tills — Grayel  and  Asphalt  Paving — All  ^  •  •  .  *  j  u  •  r>-  >•  u •  ,  . 

4  j  Commission  s  standard  type,  shown  in  Fig.  4,  which  is 

I  lies  and  Timbers  Treated  extensively  on  roads  through  the  swampy  districts. 

Timber  highway  trestles,  .53  in  number,  having  This  design  provides  for  a  live-load  consisting  of  two 

gravel  or  asphalt  paving  and  with  an  aggregate  typical  10-ton  motor  trucks  plus  ,30  per  cent  for  impact, 

length  of  9.1.5:)  ft.,  are  included  in  the  new  2:i)-mile  For  the  .steel  swing  span,  the  live-load  is  taken  as  two 

federal-aid  road  project  between  New  Orleans  and  15-ton  trucks  with  the  same  impact  allow'ance.  Five- 

llammond.  La.,  built  by  the  Louisiana  Highway  Com-  pile  bents  are  spaced  19  ft.  c.  to  c.  with  all  piles  ver- 
mi.ssion  and  completed  in  1926.  Two  of  the  structures  tical  and  having  10xl2-in.  caps  bolted  to  them.  Upon 
are  .3,01:1  ft.  and  1.445  ft.  long.  The  former,  crossing  the.se  caps  are  twelve  lines  of  joists  or  stringers.  In 


KIG.  1— N'KW  OUI>KAXS  .VXD  IIAMMOXD  STATR  HIGHWAY 
End  u£  long  trestle  ready  for  gravel  i)avlng.  Borrow-pit  canal  at  left.  Illinois  Central  R.U.  at  right. 

niark.s  along  roadway  indicate  short  treaties. 
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KIO.  2— HIGHWAY  TRKSTLES  IN  LOUISIANA 

\t  left;  pilodriver  rig,  with  ordinary  steam  hoist.  At  right;  trestle  crossing  Pass  .Manehac.  with  concrete  end  pier  for  steel  swing  span. 


to  the  joists  and  have  a  4xl2-in.  curb  laid  alonjr  each  white  paint.  This  work  retpiired  1.880.000  ft.  b.m. 
side  to  retain  a  4-in.  bed  of  K>’avel.  This  pravel  which  of  creo.sotcd  timber,  85.000  ft.  b.m.  of  untreated  timber 
is  shaped  to  a  1-in.  crown  and  compacted  by  traffic,  is  and  126.800  lin-ft.  of  creosoted  pilinj;.  Work  on  the 
dre.ssed  with  a  blade  .scraper  .several  times  a  week  t  >  dredjred  fill  was  bejfun  in  1028  and  completed  in  1925  at 
maintain  it  in  jjood  condition.  A  4x6-in.  wheel  Kuard  a  cost  of  $7.50,000.  includinj?  the  neces.sary  clearing  and 
is  blocked  up  2  in.  from  the  floor  to  ffive  free  drainage,  urubbinjr.  The  bridges,  be^run  in  1924  and  completed 
This  use  of  a  snivel  wearing  surface  to  protect  the  floor  in  1926.  cost  about  $850,000  inclusive  of  the  steel  .swinp 
_ _ _ _  span. 

Knoineerit  aud  Cnutraeftnn — On  this  work  the  con- 
'  tractors  were  the  McWilliams  Dred^in^  Co..  Memphis, 

Tenn.,  for  the  embankment,  and  the  Austin  Bridpre  Co., 
k-,’u  ■Ji'^  Dallas,  Tex.,  for  the  trestle.s  and  swing  span.  J.  W. 
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FIG.  3— DKK1X5E  BUILDING  FILL  FOR  ROAD  BED 


Connection  of  Outside 
Piles  to  Cap 


planking  is  becoming  a  general  practice  of  the  Louisiana 
Highway  Commission. 

A  different  type  of  floor,  however,  is  used  on  the 
long  trestle  across  Pass  Manchac,  because  the  height  of 
the  deck  above  the  bed  of  the  stream  is  from  30  to  40 
ft.  and  the  extra  weight  of  gravel  surfacing  was  con¬ 
sidered  objectionable.  Here,  therefore,  the  floor  is  of 
2x4-in.  timbers  laid  on  edge,  spiked  together  and  cov¬ 
ered  with  2  to  2i  in.  of  rock  asphalt  compacted  by 
rolling  with  an  8-ton  roller,  and  given  a  crown  of  1  in. 
by  additional  material  in  the  middle.  With  this  design, 
also  shown  in  Fig.  4,  the  wheel  guard  is  laid  directly  Grace  •was  superintendent  of  con.struction  for  the  bridge 
upon  a  2xl2-in.  plank  which  retains  the  asphalt  paving,  company.  All  design  and  construction  work  for  the 
drainage  being  provided  by  2-in.  notches  in  the  bottom  bridges  was  under  the  direction  of  N.  E.  Lant,  ^bridge 
of  the  guard  timber.  A  clear  roadw^ay  width  of  19  ft.  is  engineer  of  the  Louisiana  Highway  Department;  W.  F. 
given  on  the  three  longest  bridges  and  23  ft.  on  all  Cooper  was  engineer  of  construction  on  embankment 
others.  On  all  these  trestles  there  is  a  stout  wooden  and  surfacing;  George  Robert,  resident  engineer  of 
hand  railing  consisting  of  two  rails  and  a  top  board  bridges,  and  H.  P,  Mehler,  resident  engineer  on  the 
.spiked  to  posts  which  are  bolted  to  both  the  stringer  road  work, 
and  cap. 

Materials  and  Construction — All  structural  timber  is 
Southern  yellow  pine.  The  piles  and  timbers,  with  the 
exception  of  the  railings,  are  creosoted  by  the  empty- 
cell  process,  giving  8  lb.  of  oil  per  cubic  foot  for  the 
floor  planks  and  12  lb.  for  all  other  material.  The  hand 
railings,  of  untreated  heart  pine,  are  given  two  coats  of 


Typical  Section 

4"it6"  Wheel  guard  j,  7’t4" Plank 

12" Plank  Asphalt  on  edge  I 


Part  Plan  Section  with  Asphalt  Paving 

FIG.  4— TRESTLES  WITH  PAVED  FLOORS;  IXtUISIANA 
HIGHWAYS 
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Correction  Regarding  Japanese  River  Mattress 
In  Engineering  News-Record  Aug.  12,  1926,  p.  248,  in 
the  article  en  the  behavior  of  flexible  concrete  mattre8.ses 
in  Japanese  rivers,  two  figures  in  the  table  were  incor¬ 
rect  and  .should  read:  11,166  in  place  of  10,866,  and 
40,94  in  place  of  20.47, 
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Letters  to  the  Editoi* 


A  FORUM  FOR  DISCUSSION  OF  VIEWS 
OF  ENGINEERS  AND  CONTRACTORS 


How  Can  Freezing  of  Fire  Hydrants  Below  Ground- 
Water  Level  Be  Prevented? 

Sir — One  of  our  customers,  a  water-works  superintend¬ 
ent,  has  about  300  hydrants  of  several  different  makes  in 
the  ground,  and  owing  to  the  severe  rains  in  the  late  sum¬ 
mer  and  during  the  fall,  the  ground  in  his  city  is  full  of 
surface  water,  which  means  that  the  hydrants  have  water  in 
thtm  up  to  within  about  2  ft.  below  the  ground  level. 

The  question  is:  What  is  the  best  way  to  get  out  of  his 
trouble?  Of  course  the  most  positive  way  would  be  to  dig 
up  every  hydrant  and  plug  up  the  hydrant  drains  and  use 
a  hydrant  pump.  Owing  to  the  large  number  of  hydrants 
there,  however,  the  excessive  cost  involved  would  be  pro¬ 
hibitive. 

Among  certain  solutions  we  have  thought  of  is  to  pump 
out  the  surface  water  and  fill  the  hydrant  full  of  kerosene, 
l)ut  this  would  destroy  the  rubber  hydrant  valves  used  in 
some  makes  of  hydrants.  Another  solution  suggested  was 
to  pump  out  the  hydrants  and  fill  them  full  of  salt,  but  the 
freezing  point  of  salt  water  is  but  a  few  degrees  lower  than 
that  of  plain  water.  Another  solution  is  to  fill  the  hydrants 
full  of  alcohol  or  use  a  solution  of  chemically  pure  calcium 
chloride.  Fred  A.  Waterous, 

St.  Paul,  Minn.,  Vice-President,  Waterous 

Nov.  2,  192fi.  Fire  Engine  Works. 


Forcing  Construction  of  Sewage-Works 

Sir — We  have  been  somewhat  surprised  and  disappointed 
at  not  seeing  any  correspondence  in  Engineering  News- 
I'ecord  following  yrur  editorial  note  on  Sept.  9  which  criti¬ 
cised  state  health  departments  rather  broadly  for  attempt¬ 
ing  to  force  the  construction  of  sewage  disposal  systems 
on  reluctant  communities. 

The  refusal  “to  grant  permits  for  sewer  extensions”  of 
which  you  complain  probably  does  not  occur  until,  as  you 
say,  the  orders  of  the  state  department  to  build  sewage- 
works  have  been  disregarded  by  the  community  in  question. 
Such  orders  are  seldom  issued  until  the  state  is  convinced 
that  a  nuisance  exists  which  could  be  lessened  by  the  con¬ 
struction  of  purification  plants  and,  as  far  as  we  know, 
until  the  state  is  satisfied  that  the  community  is  able  to 
(■'nance  and  should,  for  the  benefit  of  the  public  health, 
build  such  works. 

Is  it  not  logical  that  the  state  authorities,  charged  with 
the  duty  of  protecting  public  health,  should  be  reluctant  to 
see  dangerous  conditions  needlessly  increased  during  the 
period  that  must  elapse  between  the  time  whgn  the  state 
has  started  the  machinery  in  operation  to  secure  the  needed 
improvement  and  the  time  when  conditions  become  so  bad 
that  individuals  who  suffer  from  the  nuisance  despair  of 
the  success  of  the  state’s  efforts  and  themselves  resort  to 
the  available  remedies  at  law?  And  do  we  not  find  that 
the  local  authorities  who  are  responsible  for  the  construc¬ 
tion  of  sewage-works  are  often  reluctant  to  assume  the 
responsibility,  before  the  voters  who  elect  them,  for  such  a 
necessarily  heavy  expense,  even  when  they  feel  that  sewage 
treatment  would  be  a  great  benefit,  and  that  they  frequently 
welcome  the  pressure  which  an  outside,  state  authority  can 
bring  to  bear  so  much  better  than  any  local  individual? 

Our  experience  with  health  departments  has  been  that 
they  are  very  ready  to  meet  the  local  authorities  more  than 
half  way  in  issuing  orders  with  which  they  can  reasonably 
comply,  and  that  they  allow  temporary  and  mild  nuisances 
to  continue  for  reasonable  lengths  of  time  while  the  local 
authorities  are  doing  what  they  can  toward  remedying 
them. 

You  are  of  course  correct  in  saying  that  getting  pure 
water  is  more  important  than  filtering  sewage,  but  all  the 
state  boards  we  know  of  are  at  work  simultaneously  on 
both  problems  and  are  heartily  in  agreement  with  you  as  to 
their  relative  importance. 
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It  is  true  that  our  contacts  have  been  with  the  health 
boards  of  New  England  and  New  York  State  only,  but  w, 
are  inclined  to  doubt  very  seriously  if  other  departments  ar 
working  along  very  different  lines  from  those  we  do  kno\\ 
about.  And  at  least  in  this  part  of  the  country  we  are  surt 
your  statement  that  “a  large  percentage  of  the  sewage - 
works  built  are  so  poorly  operated  as  to  be  of  little  benefit 
to  anyone”  is  much  too  strong. 

We  believe  it  would  be  closer  to  fact  and  fairer  to  thi 
state  departments  to  commend  them  for  the  increasing 
attention  they  are  giving  to  maintenance  and  to  say  that 
even  an  indifferently  operated  disposal  plant  produces  con¬ 
ditions  so  much  better  than  the  discharge  of  crude  sewage 
would  cause  that  its  expense  is  usually  fully  justified. 

We  are  prone  to  forget  former  conditions  after  disposal 
works  have  been  put  in,  and  the  density  of  urban  popula¬ 
tion  has  increased  so  much  in  the  last  twenty  years  that 
conditions  would  today  be  absolutely  intolerable  were  it  not 
for  the  sewage-works  which  have  been  built  in  large  meas¬ 
ure  because  of  the  wisely  applied  pressure  of  the  state 
health  departments.  Henry  R.  Buck, 

Hartford,  Conn.,  of  Buck  &  Sheldon,  Engineers 

Oct.  21, 1926.  and  Architests. 


Chemico-Mechanical  and  Biological 
Sewage  Treatment  Processes 

Sir — I  was  much  interested  in  the  letter  of  Louis  Tribus 
on  p.  756  of  your  Nov.  4  issue.  This  was  headed  “Hopes 
Chemico-Mechanical  Sewage  Treatment  Will  Replace  Bio¬ 
logical.”  Why  should  one  consider  these  two  processes  as 
opposing  the  biological  ?  Rather,  it  would  seem,  they  should 
complement  the  biological  along  the  lines  recently  sug¬ 
gested  by  Mr.  Jackson  of  the  Connecticut  State  Department 
of  Health  with  regard  to  the  use*of  chemicals. 

The  work  of  the  New  Jersey  Sewage  Experiment  Station 
has  served  to  emphasize  once  more  the  fact  that  the  ways  of 
nature  are  wasteful  and  to  point  out  to  the  engineer  means 
by  which  he  may  conserve  and  make  use  of  nature’s  forces 
in  an  economical  way  and  to  the  benefit  of  mankind.  As  the 
writer  understands  it,  to  do  that  is  the  function  of  the 
engineer. 

Three  things  have,  heretofore,  stood  in  the  way  of  real 
progress  in  the  art  of  sewage  disposal:  (1)  Ignorance  of 
the  fundamental  principles  involved;  (2)  attempts  to  com¬ 
mercialize  certain  “systems’’  which  were  only  partial  treat¬ 
ments  at  best,  to  the  exclusion  of  all  other  processes;  (3) 
various  attempts  to  “try  out”  this,  that  and  the  other  with¬ 
out  any  foundation  of  knowledge  either  to  direct  the  in¬ 
vestigation  or  to  judge  of  the  results. 

The  ignorance  mentioned  has  been  due  to  the  lack  of 
facilities  for  properly  attacking  the  problem  from  all  sides 
at  the  same  time.  The  establishment  of  the  New  Jersey 
Sewage  Experiment  Station  has  for  the  first  time  made 
such  attacks  possible.  In  accord  with  the  majority  of  the 
Research  Committee  of  the  New  Jersey  Sewage  Work.s 
Association  the  writer  has  insisted  that,  until  a  sufficient 
ground  work  has  been  established,  the  station’s  efforts 
should  be  confined  to  the  revelation  of  fundamentals;  that 
each  problem  attacked  should  be  scrutinized  from  the  chemi¬ 
cal,  biological,  bacterial,  botanical  and  physical  viewpoints 
at  one  and  the  same  time  so  that  no  if’s  or  and’s  can  crop 
up  in  the  future. 

Some  have  been  impatient  of  this  slow  methodical  course 
and  have  demanded  immediate  practical  results  or  have 
demanded  that  the  station  be  run  on  the  “tryout”  plan.  At 
the  present  time  sufficient  progress  has  been  made  in  the 
determination  of  fundamentals  so  that  these  principles  can 
be'applied  by  the  engineer  who  recognizes  his  duty  to  be  as 
suggested  in  the  third  paragraph  of  this  letter.  There  are 
those  who  are  sitting  back  waiting  for  a  formula  for  a  per¬ 
fected  disposal  plant  to  be  handed  to  them,  those  who  pooh- 
pooh  these  scientific  investigations  as  impractical,  and  there 
are  also  three  or  four  well-known  engineering  firms  who  are 
greedily  absorbing  as  much  information  as  possible  and 
setting  their  own  organizations  at  the  task  of  interpretation 
and  application.  Furthermore,  there  are  some  commercial 
firms  which  have  thought  it  worth  while  to  establish  fel¬ 
lowships  at  a  cost  of  $2,000  per  year  in  order  that  student 
workers  may  give  their  time  under  the  capable  direction 
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(if  Dr.  Rudolfs,  laboratory  chief,  to  the  interpretation  and 
application  of  fundamentals  to  their  own  benefit. 

May  I  give  a  few  illustrations  of  mechanical  and  chemical 
treatments  which  are  highly  satisfactory  partial  treatments 
nr  as  adjuncts  to  other  processes  but  which  are  absurd  when 
considered  as  a  panacea? 

Screens  are  excellent  adjuncts  to  settling  devices  but  the 
screen  salesman  makes  himself  ridiculous  when  he  offers 
a  screen  able  to  remove  7  per  cent  of  the  settleable  solids 
as  a  substitute  for  a  settling  tank  which  will  remove  from 
.oO  to  70  per  cent. 

Lime  may  be  applied  to  sludge  to  cause  floccing  and 
separation  and  adjust  reaction  with  excellent  results,  but 
treating  the  3,000  gal.  of  sludge  resulting  from  the  sedimen¬ 
tation  of  1  m.g.  of  sewage  and  treating  1  m.g.  of  .sewage 
with  lime  are  two  different  propositions.  The  latter  but  com¬ 
plicates  and  aggravates  the  .sludge  problem  which  we  seek 
to  solve. 

It  is  perfectly  practical  to  treat  a  few  barrels  of  salt 
with  electric  current  and  use  the  resulting  chlorine  to  steril¬ 
ize  sewage,  but  to  dilute  the  salt  in  the  whole  flow  of  sewag'* 
and  then  use  enough  electricity  to  “transpose  virtually  all 
of  the  putrifactive  contents  into  inorganic  elements”  doe.s 
not  appeal  to  the  conservative  engineer. 

Heat  has  been  proposed  as  a  treatment  even  to  the  ulti¬ 
mate  limit  of  complete  distillation  of  the  sewage  liquid. 
On  the  other  hand  there  are  those  to  whom  the  problem  of 
heating  sludge  to  70  or  75  deg.  F.  for  the  purpose  of 
accelerating  digestion  has  appeared  to  be  an  unsurmount- 
able  difficulty.  The  writer  has  had  the  privilege  of  demon¬ 
strating  that  this  problem  is  ridiculously  easy  of  solution. 

With  the  fundamental  knowledge  now  available,  anyone 
with  $2,000  worth  of  faith  in  an  idea  can  secure  a  scientific 
investigation  of  its  merits  together  with  an  authoritative 
explanation  of  the  phenomena  involved  which  will  weather 
the  test  of  time  and  criticism  as  no  amount  of  ignorant  and 
arrogant  sales  patter  can  do. 

By  all  means  let  us  have  machinery  and  chemicals  when¬ 
ever  they  will  do  the  job  better,  even  at  a  reasonably 
greater  cost,  but  let  us  apply  either  or  both  only  in  the  light 
of  all  possible  information  on  the  subject.  Above  all  let  us 
add  to  the  store  of  the  latter.  John  R.  Downes, 

Bound  Brook,  N.  J.,  Supervising  Engineer,  Plainfield 
Nov.  13,  1926.  Joint  Sewage-Works. 


There  is  also  another  important  point  to  be  noted  in 
connection  with  the  design  of  locations  and  constructions, 
namely,  the  different  rate  of  increase  on  different  routes. 
On  the  eight  main  routes  in  New  Jersey  the  increases  for 
the  past  three  years  have  been: 

Incrra^  in  ^  Ywirs 

R<  utp  No.  IVr  Ont 


The  prediction  of  future  highway  traffic  is  an  art  which 
requires  not  only  the  accumulation  and  proper  .estimation 
of  all  factors  of  past  experience  bearing  on  the  subject,  but 
the  exercise  of  good  judgment  and  courage  in  looking  ahead. 

Jersey  City,  N.  J.,  F.  Lavis, 

Oct.  22,  1926.  Engineer,  New  Jersey  State 

Highways  Commission. 


l^rg:es  That  New  Y'ork  City  Go  to 
Housatonic  River  for  Water 

Sir — The  editorial  on  the  proposed  scheme  for  an  addi¬ 
tional  water  supply  for  New  York  City  in  your  issue  of 
Oct.  28  is  very  interseting. 

It  seems  to  me  that  a  journal  of  your  standing  could 
render  a  tremendous  service  by  making  it  clear  to  the  public 
that  there  is  no  physical  reason  why  twice  the  supply  from 
the  proposed  East  River  collecting  system  could  not  be 
obtained  from  the  Housatonic  River  at  half  the  cost.  The 
proposed  Hudson  River  East  Side  system  is  estimated  at, 
say,  $300,000,000  to  produce  400  m.g.d.  From  the  Housa¬ 
tonic  a  reliable  authority  states  that  800  m.g.d.  can  be 
obtained  for  about  $150,000,000. 

W'hat  stands  in  the  way  of  this  tremendous  saving  is  a 
bunch  of  lawyers  and  politicians.  If  the  physical  facts 
stand  as  I  have  stated,  which  can  easily  be  proved,  it  would 
take  two  intelligent  business  men — one  from  Connecticut 
and  one  from  New  York — not  over  24  hours  to  get  together 
on  this  project. 

Make  it  plain  to  the  public  how  much  it  is  going  to  be 
loaded  with  additional  taxes,  bond  interest,  etc.,  in  paying 
four  times  as  much  per  gallon  of  water  on  the  East  Side  of 
the  Hudson  project  as  they  would  on  the  Housatonic  River 
project.  You  have  not  begun  to  put  the  weight  on  this 
waste  of  money  that  you  ought  to. 

George  R.  Wadleigh, 
Manager,  West  Virginia  Pulp  &  Paper  Co. 

New  York  City, 

Nov.  15.  1926. 


Traffic  Increases  More  Rapidly  than 
Motor  Car  Registration 

Sir — The  study  of  the  possible  relation  between  motor 
vehicle  registration  and  average  income  made  by  Prof. 
.\'.  W.  Dougherty  and  published  in  Engineering  News- 
Record,  Sept.  23,  1926,  p.  500,  is  a  very  interesting  con¬ 
tribution  to  the  very  perplexing  problem  of  prediction  of 
probable  future  traffic  on  highways.  Professor  Dougherty 
says  that  “It  ha.s  been  found  in  Tennessee,  and  data  from 
other  .states  confirm  the  conclusion,  that  traffic  increases 
approximately  as  motor  vehicle  registration.”  Recent 
studies  made  by  the  New  Jersey  State  Highway  Depart¬ 
ment  indicate,  however,  that  highway  traffic  is  increasing 
much  more  rapidly  than  registration.  In  this,  of  course, 
it  is  following  the  course  of  all  traffic  developments  in  this 
New  York  metropolitan  area  and  in  many  other  places 
where  there  is  an  increase  of  the  use  of  facilities  due  to  the 
fact  that  these  facilities  are  provided.  The  compari.son 
for  the  last  three  years  is: 

Npw  .lerwy  RcKWtration  Traffic 

Motor  Vehicle  Increase  Increase 

Year  Hejristraticn  Per  Cent  Per  Cent 

1923  . 

1924  439,239  20  32 

1975  515,919  17  28 

1926  592,126  15  25 

The  traffic  counts  are  the  average  at  eight  points,  one 
on  each  of  the  eight  most  important  routes.  In  this  connec¬ 
tion  also  the  following  comparison  between  the  increase 
in  ratables,  motor  vehicle  registration,  and  receipts  from 
the  latter  in  New  Jersey,  may  be  of  interest: 

Motor  Vehicle 

Ratahlea  Retristratic'na  Revenues 

Increa.ie  Increase  Increase 

Year  Per  Cent  Per  Cent  Per  Cent 

1910 

1915  26  81  230 

1920  26  167  230 

1925  46  M5  200 


[The  plan  looks  simple,  but  how  get  rid  of  the  “bunch 
of  lawyers  and  politicians”;  or  in  fact,  how  execute  it  with¬ 
out  them? 

Fifteen  years  ago  Engineering  News  devoted  much  space 
to  an  advocacy  of  a  tempo-ary  supply  from  the  Ten  Mile 
River,  a  main  tributary  of  the  Housatonic,  to  meet  a  threat¬ 
ened  water  famine.  Attention  was  then  called  to  the  fact 
that  John  R.  Freeman  in  his  report  to  the  Merchants’  Asso¬ 
ciation  of  New  York,  made  in  1900,  had  recommended  the 
Housatonic  but  that  the  association,  on  the  advice  of  law¬ 
yers,  held  it  to  be  legally  impracticable;  and  it  was  urged 
editorially  that  a  way  could  be  found  to  obtain  consent  from 
the  Connecticut  legislature.  The  Board  of  Estimate  ap¬ 
proved  plans  made  under  the  direction  of  the  late  I.  M.  de 
Varona,  then  chief  engineer  of  the  Department  of  Water 
Supply,  for  an  emergency  supply  from  the  Ten  Mile  River, 
to  be  used  only  during  high  river  stages,  to  lessen  damage 
claims,  and  the  work  was  about  to  be  put  under  way  in  the 
autumn  of  1915,  when  water  from  the  Catskill  supply  was 
available  before  the  next  serious  danger  of  water  shortage 
came.  (See  Engineering  News,  May  18,  1911,  p.  604,  for 
lengthy  editorial,  with  maps  and  diagrams,  on  the  suggested 
plan  of  relief;  June  1,  1911,  p.  665,  “The  Law  Regarding 
Control  of  Waters  Crossing  State  Boundaries,”  accompany¬ 
ing  a  lengthy  reprint  of  a  legal  review  with  the  same  title, 
made  to  the  Merchants’  Association  in  1904  by  Carman  H. 
Randolph;  a  short  illustrated  staff  article,  June  8,  1911,  p. 
705,  based  on  a  visit  to  the  site  of  the  proposed  dam  on  the 
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Ten  Mile  River;  and  a  concluding  editorial,  Oct.  26,  1911, 
F).  510.) 

.Mr.  Randolph’s  legal  review  suggested  that  in  the  case 
of  interstate  waters  the  right  to  diversion  from  one  state 
to  another  might  undoubtedly  be  secured  by  interstate  com- 
F)arts  or  treaties,  approved  by  Congress,  and  might  perhaps 
be  obtained  through  federal  court  action  for  equitable 
relief.”  It  is  just  such  a  compact,  as  to  the  Delaware  River, 
lietween  New  York,  New  Jersey  and  Pennsylvania,  that  has 
been  hanging  fire  for  some  three  years,  with  no  certainty 
as  to  its  outcome.  How  long  relief  through  court  action 
would  take  is  a  matter  for  conjecture.  Five  to  ten  years 
would  not  be  surprising,  and  then  the  decision  might  be 
negative. 

Meanwhile,  New  York  water  demands  increase  rapidly. 
Water  must  be  had,  regardless  of  cost. 

Why  New  York  City  has  never  undertaken  to  get  New 
York  State  to  negotiate  with  Connecticut  for  a  Housatonic 
River  compact  we  can  only  guess.  One  possibility  is  the 
strong  presumption  of  opposition  from  the  Housatonic  val¬ 
ley  and  the  state  of  Connecticut  generally;  and  another  is 
that  until  the  New  York  legislature  removes  its  bar  against 
the  taking  of  water  for  New  York  City  from  Dutchess  and 
Columbia  counties,  north  of  the  Croton  collecting  area,  it 
could  not  with  good  grace  go  to  the  Connecticut  legislature 
for  a  Housatonic  River  compact. 

Unquestionably  interstate  water  utilization  compacts 
must  come.  They  must  include  many  possible  uses:  Water 
and  water  power  in  the  East  and  both  these  and  irrigation 
in  the  West,  with  land  drainage  or  flood  protection,  mining 
and  navigation,  added  in  some  regions,  and  with  reasonable 
use  of  water  for  sewage  dilution  and  disposal  everywhere. 

No  two  or  more  business  men  can  cope  with  the  matter. 
They  would  be  as  helpless  as  babes  without  not  only  law¬ 
yers  but  engineers  also,  first  and  foremost.  Politicians  also 
are  necessary.  All  must  be  backed  by  an  enlightened  public 
opinion. — Editor.] 

Mosquito  Expugnatus  Est,  Homo  Victor 

Sir — My  attention  has  been  called  to  the  editorial  note, 
“Monquito  Triumjihanit,”  in  Engineering  News~Record,  Sept. 
30,  p.  527,  and  I  write  because  the  mistaken  impression 
which  some  may  receive  from  it  needs  to  be  corrected. 

One  begs  the  question  when  he  states  that  “they  cannot 
clean  up  Cape  Cod  or  New  Jersey.”  It  is  true  that  Col. 
William  C.  Gorgas  did  succeed  in  controlling  mosquitoes  in 
Panama  where  conditions  were  so  serious  that  they  may  be 
said  to  represent  the  very  extreme  of  difficulty.  But  he  had 
to  fight  for  his  authority,  his  appropriations,  and  the  privi¬ 
lege  of  carrying  out  his  own  ideas.  Even  the  canal  com¬ 
missioners  were  not  wholly  in  sympathy  with  his  plans. 
Call  it  theory,  if  you  will.  Nevertheless  his  plans  were 
finally  carried  out,  and  today  it  is  generally  recognized  that 
had  not  this  anti-mosquito  work  been  done  the  canal  would 
never  have  been  completed. 

Probably  no  such  great  amount  of  money  has  ever  been 
spent  per  unit  area  on  Cape  Cod  or  in  New  Jersey  as  was 
used  in  Panama.  What  has  been  done  can  again  be  done. 
Even  an  engineer  must  admit  it,  and  when  funds  are  avail¬ 
able  to  clean  up  Cape  Cod,  New  Jersey,  or  any  other  mos¬ 
quito-burdened  area,  and  the  expenditures  are  directed  by 
intelligent  efforts,  the  areas  will  be  cleaned  up.  Here  in  the 
North  mosquitoes  are  not  so  deadly.  Yellow  fever  is  rare, 
though  there  are  a  number  of  cases  on  record  where  epi¬ 
demics  have  broken  out  in  Northern  cities,  presumably  ex¬ 
plained  by  yellow  fever  mosquitoes  being  transported  by 
ships  from  the  W’est  Indies.  Malaria,  though  frequent,  is 
not  so  malignant  as  in  the  Tropics.  In  other  words,  here 
it  is  more  a  matter  of  comfort  than  of  life  or  death,  or 
even  of  good  health.  Our  people  as  a  whole  are  apathetic. 
They  say  that  we  have  always  had  mosquitoes  and  always 
will  have  them.  So  long  as  the  majority  of  the  taxpayers 
feel  like  this,  there  is  small  chance  of  their  voting  adequate 
appropriations  to  free  a  town  or  a  state  from  mos¬ 
quitoes. 

The  chief  mosquito  nuisance  of  the  North  Atlantic  States 
comes  from  the  salt  marshes.  Shallow  pools  which  dry  out 
completely  between  perigee  tides  become  filled  with  water  ' 
the  next  time  the  marsh  is  flooded.  From  eggs  already  laid 
in  the  mud,  tiny  wrigglers  hatch,  and  if  the  water  does  not 
evaporate  or  seep  away  too  soon,  millions  of  mosquitoes  will 


be  produced.  A  week  at  summer  temperatures  is  sufficient 
time  for  a  brood  to  develop.  Salt-marsh  mosquitoes  migrate 
in  search  of  food,  which  consists  of  the  blood  of  man  ami 
the  higher  animals.  Without  it  the  females  are  unable  to 
develop  eggs.  Consequently  they  fly  inland  until  they  are 
able  to  procure  the  necessary  food.  Thus,  because  they 
migrate  sometimes  as  far  as  forty  miles,  and  are  produced 
in  such  enormous  numbers,  they  form  the  vast  plague  of 
the  coast  area.  “Jersey  mosquitoes”  are  mentioned  in  many 
a  quip  and  newspaper  joke,  but  mosquitoes  are  not  con¬ 
fined  to  New  Jersey,  and  they  are  just  as  large  and  just 
as  abundant  in  any  of  the  other  North  Atlantic  States 
where  similar  areas  of  salt  marsh  provide  breeding  grounds 
for  them. 

Ditching  of  the  salt  marshes  (not  draining,  as  the  engi¬ 
neer  understands  the  term)  prevents  the  water  from  stand¬ 
ing  in  shallow  pools  long  enough  to  develop  mosquitoes. 
Deep  pools  contain  fish  which  devour  the  wrigglers.  Where 
adequate  ditching  is  installed,  the  water  is  all  in  the  ditches 
and  connected  with  tide  water,  and  mosquitoes  cannot  breed 
there  for  two  reasons :  ( 1 )  the  motion  of  the  water  prevents 
it,  and  (2)  fish  devour  the  wrigglers.  This  is  not  a  theory 
but  has  been  demonstrated  many  times  by  practical  proof. 
Much  work  of  this  sort  has  been  done  in  Northern  New 
Jersey,  on  Long  Island,  and  in  Connecticut,  Rhode  Island, 
and  Massachusetts.  Wherever  it  is  properly  done  there  has 
been  a  marked  relief  in  freedom  from  the  mosquito  nuisance. 
But  as  a  rule  only  small  areas  have  been  ditched  at  a  time, 
and  in  order  to  obtain  the  best  results  large  areas  should  be 
treated.  Then  the  work  must  be  maintained  or  it  will  de¬ 
preciate  rapidly. 

Much  of  the  criticism  of  anti-mosquito  work  is  due  to  a 
lack  of  maintenance.  When  first  completed,  it  shows  a 
wonderful  improvement.  But  high  tides,  winter  storms, 
and  human  agencies  are  responsible  for  the  clogging  of 
ditches,  and  if  the  obstructions  are  not  promptly  removed, 
breeding  places  are  formed.  After  a  few  years  it  will  be 
necessary  to  recut  certain  ditches  where  the  formation  is 
such  that  the  banks  do  not  hold.  In  other  words,  frequent 
examinations  and  corrective  measures,  where  needed,  are 
absolutely  essential.  In  this  respect  mosquito  ditching  may 
be  compared  to  a  new  trunk  line  highway  between  large 
cities.  If  the  roadbed  is  not  examined  and  repaired  when 
needed,  the  heavy  traffic  and  the  elements  will  soon  cause 
marked  depreciation,  and  in  a  few  years  it  all  goes  to  pieces 
and  may  be  no  better  than  the  old  road  which  it  replaced 
at  tremendous  expense.  Mosquito  ditches  must  be  main¬ 
tained. 

Elimination  of  mosquito  breeding  in  fresh-water  swamps 
is  simply  an  engineering  problem.  No  one  will  say 
that  it  cannot  be  solved.  After  all  salt  marsh  and  fresh¬ 
water  areas  have  been  given  attention  and  the  principal 
mosquito  nuisance  abated,  there  will  still  be  a  rain  barrel 
mosquito  problem.  This  is  usually  due  to  the  negligence  of 
property  owners  or  residents.  Receptacles  such  as  rain- 
barrels,  buckets,  tin  cans,  clogged  gutters,  or  depressions  in 
the  ground  which  catch  and  hold  rain  water,  will  surely 
breed  culex  pipiens,  the  rain  barrel  or  house  mosquito.  In 
order  to  remedy  such  a  situation,  a  house-to-house  inspection 
is  essential.  Occasionally  there  is  a  fresh-water  stream 
which  becomes  so  polluted  by  waste  from  slaughter  houses 
or  factories  that  the  fish  are  killed  or  driven  away.  In 
periods  of  scanty  rainfall  the  house  mosquito  may  breed  in 
such  places  in  large  numbers.  But  this  mosquito  is  local  in 
its  prevalence  and  does  not  migrate  long  distances  as  do 
the  salt  marsh  species.  Until  we  can  change  human  nature 
or  educate  all  of  our  people  to  do  better,  it  will  probably  be 
necessary  to  continue  the  inspection  of  premises  at  public 
expense.  When  a  public  sentiment  has  become  sufficiently 
aroused,  there  will  be  funds  for  the  purpose.  Then,  and  not 
until  then,  will  the  mosquito  problem  be  solved.  As  mos¬ 
quitoes  breed  only  in  stagnant  water,  it  follows  that  if 
stagnant  water  is  done  away  with,  mosquitoes  will  likewise 
be  abolished.  Let  us  not  say,  “It  cannot  be  done!”  Let  us 
rather  believe  that  it  can  bo  done.  Instead  of  “mosqnito 
triumphans”  let  us  take  the  motto,  "Mosquito  expugnatus 
est.  homo  victor!"  W.  E.  Britton, 

State  and  Station  Geolopst,  Connecticut 
Agricultural  Experiment  Station. 

New  Haven,  Conn., 

Nov.  2,  1926. 
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San  Francisco  Supervisors 
Change  Bay  Bridge  Policy 

Resolve  to  Select  Own  Site — Draw 
Plans  to  Submit  to  War 
Department 

After  several  months  of  detailed 
attention  to  the  question  of  building  a 
bridge  from  San  Francisco  to  Oakland, 
the  San  Francisco  board  of  supervisors 
on  Nov.  22  (1)  decided  to  ask  the  War 
Department  indefinitely  to  postpone  the 
hearing  in  Washington  set  for  Dec.  10 
and  (2)  referred  a  resolution  propos¬ 
ing  a  new  policy  on  the  bay  bridge  sit¬ 
uation  to  the  special  bridge  committee 
consisting  of  members  of  the  city’s  fi¬ 
nances,  public  utilities,  and  commercial 
development  committees.  Previous  ref¬ 
erence  to  the  bay  bridge  situation  and 
a  tabulation  of  the  applications  for 
franchise  now  before  the  supervisors 
appeared  in  Engineering  News-Record, 
Oct.  28,  p.  720. 

The  new  turn  of  affairs  is  ascribed 
partly  to  recent  adverse  comment  on 
the  proposed  sending  of  a  delegation  to 
Washington  and  partly  to  the  advice  of 
Gustav  Lindenthal  who  recently  ap¬ 
peared  before  the  board.  Mr.  Linden¬ 
thal,  in  answer  to  a  question  as  to  the 
best  procedure,  advised  the  city  to 
select  its  own  site  for  the  bridge,  pre¬ 
pare  complete  plans  and  then  get  the 
approval  of  the  War  Department,  after 
which  the  financing  could  be  definitely 
considered. 

The  resolution  outlining  the  new 
policy  considerably  extends  the  func¬ 
tions  of  the  engineers  that  the  board 
early  in  October  decided  to  appoint, 
but  who  have  not  yet  been  named.  The 
plan  is  to  finance  the  bridge  by  a  bond 
issue,  paying  off  the  bonds  as  they  ma¬ 
ture  with  the  profits  from  the  tolls 
collected  from  bridge  traffic. 

Text  of  Resolution 

The  resolution  follows;  Resolved 

(1) — That  the  work  of  the  three  con¬ 
sulting  engineers  to  be  retained  by 
this  board  shall  not  be  confined  to  re¬ 
porting  on  the  private  projects  already 
submitted,  but  shall  be  extended  to  in¬ 
clude  the  selection  of  an  ideal  site  or 
sites,  and  the  study  and  testing  of  such 
site  or  sites  in  every  necessary  way, 
looking  to  the  adoption  by  this  board 
of  a  location  which  shall  be  the  selec¬ 
tion  of  the  city  of  San  Francisco  itself; 
and 

(2)  — That,  after  selecting  such  site, 
this  board  shall  next  proceed  to  have 
complete  plans  and  specifications  drawn 
up,  likewise  under  the  eminent  engi¬ 
neers  employed  by  this  board,  which 
plans  and  specifications  shall  be  adopted 
as  the  official  plans  and  specifications  of 
the  city  of  San  Francisco;  and 

(3)  — That  the  said  engineers,  accom¬ 
panied  by  the  proper  city  officials  and 
committeie  of  this  board,  shall  then 
proceed  to  obtain  the  sanction  of  the 
War  Department  for  the  construction 
of  the  bridge  itself;  and 


Engineering  Fifty  Years 
Ago 

From  Engineering  Newt  of 
December  2,  1876 

HE  Holly  system  of  water 
supply  has  lately  been  intro- 
I  duced  into  Garden  City,  L.  I., 
!  and  apparently  to  the  great  satis¬ 
faction  of  the  citizens  of  that 
place.  A  trial  of  the  engines  and 
the  efficiency  of  the  system  was 
held  on  the  ninth  of  last  month, 

.  when  quite  a  number  of  persons 
interested  in  Garden  City  real 
I  estate  were  present.  Everything 
I  worked  satisfactorily,  and  now 
.  the  Garden  City  people  are 
'  enjoying  the  benefits  of  cheap 
insurance,  and  of  unlimited  sup¬ 
ply  of  water  brought  directly  to 
any  part  of  their  houses. 


Allegheny  County  Opens 
Ninth  St.  Bridge 

On  Nov.  26  the  second  of  the  three 
downtown  Allegheny  River  bridges,  the 
Ninth  St.  bridge,  was  opened  to  traffic 
by  officials  of  Allegheny  County,  Pa. 
It  is  a  self-anchored  chain  suspension 
bridge  of  430-ft.  main  span  and  216-ft. 
side  spans,  a  duplicate  (except  for  a 
few  feet  difference  in  lengrth  of  span) 
of  the  Seventh  St.  bridge,  opened  a 
year  ago. 

The  third  of  the  group,  the  Sixth 
St.  bridge,  will  be  closed  to  traffic  by 
Jan.  1,  and  its  truss  spans  will  be 
floated  by  barge  to  the  Ohio  River 
Back  Channel  crossing  at  Coraopolis 
(to  Neville  Island),  where  they  will 
form  the  main  part  of  a  bridge  to 
replace  the  inadequate  existing  bridge. 
Construction  of  the  Sixth  St.  bridg;e 
will  progress  actively  throughout  the 
1927  season. 


Another  Paper  Mill  for  Quebec 

A  large  paper  mill  is  to  be  erected  at 
Grande  Baie,  Que.,  by  Price  Bros.  &  Co., 
Ltd.  Erection  work  will  commence  in 
the  spring.  The  company  recently  pur¬ 
chased  a  large  area  of  land  in  the 
vicinity  of  Grande  Baie  and  it  is  under¬ 
stood  other  properties  will  be  bought 
over  before  the  end  of  the  year. 

(4) — That  the  question  of  financing 
the  bridge,  whether  by  private  parties 
under  competitive  bidding,  or  by  the  use 
of  public  funds,  shall  be  left  for  deci¬ 
sion  until  such  time  as  the  city’s  plans 
are  approved  and  the  project  ready  to 
construct. 

Commenting  on  the  new  proposal 
Supervisor  W.  H.  Harrelson,  an  engi¬ 
neer,  said:  “I  shall  want  to  knbw  who 
are  to  be  on  the  consulting  board  be¬ 
fore  I  can  agree  to  the  plan  suggested. 
If  we  get  real  engrineers,  all  right;  if 
they  are  political  engrineers,  then  it  is 
all  wrong.” 


Supreme  Court  Maintains 
Reproduction  Cost 

In  Indianapolis  Water  Case  Reversed 
Commission  Confirms  7  Per 
Cent  Return 

In  a  decision  handed  down  by  the 
United  States  Supreme  Court  last  week, 
the  fixing  of  the  rates  of  the  Indian¬ 
apolis  Water  Co.  by  the  Public  Service 
Commission  of  Indiana  was  held  to  be 
confiscatory  in  that  the  total  valuation 
which  the  commission  assumed  was  too 
low,  because  it  was  not  computed  on 
present-day  costs.  The  case  was  brought 
before  the  Supreme  Court  by  the  appeal 
of  the  commission  from  a  lower  court 
injunction  against  the  rates  established. 

The  major  issue  decided  by  the  court 
was  the  establishment  of  the  propriety 
of  present-day  reproduction  of  the  cost 
of  the  entire  property,  less  depreciation, 
as  a  basis  for  rate  fixing.  The  commis¬ 
sion  advanced  the  theory  that  the  rate 
base  should  be  the  cost  of  reproduction 
based  on  average  prices  in  the  10  years 
ending  with  the  year  of  the  rate  fixing. 
Comparative  figures  by  the  engineering 
experts  on  both  sides  were  given  in  the 
lower  court  case.  The  commission’s 
engineer  found  the  value  of  the  prop¬ 
erty  based  on  spot  prices  of  Jan.  1, 
1924,  to  be  $19,500,000,  and  on  the  aver¬ 
age  prices  of  the  10  years  ending  with 
1923,  $17,000,000.  The  company’s  ex¬ 
perts  found  the  spot  price  1924  value  to 
be  about  $22,000,000  and  the  average 
price  for  the  ten  years  ending  with 
1923  around  $19,000,000.  The  rate  base 
which  the  commission  adopted,  how¬ 
ever,  which  was  as  of  May  31,  1923, 
was  $15,260,400,  which  was  based  on 
the  reproduction  cost  figured  from  the 
average  prices  in  the  10  years  prior  to 
that  date,  and  the  rates  authorized  then 
were  expected  to  bring  in  $800,000,  the 
commission  stating  that  while  those 
rates  might  not  produce  a  7  per  cent 
return  for  the  immediate  future,  on  the 
average  over  a  period  of  approximately 
three  years  the  schedule  would  produce 
an  adequate  return.  In  other  words, 
the  commission  admitted  the  justifica¬ 
tion  of  a  7  per  cent  return. 

In  its  petition,  the  company  claimed 
“that  the  fair  value  of  the  property  on 
Jan.  1,  1924,  was  not  less  than  $19,000,- 
000,”  and  on  that  basis  made  its  appeal 
for  an  injunction. 

The  Supreme  Court  upheld  the  com¬ 
pany  on  the  basis  of  the  old  Smyth- 
Ames  rule  of  the  court  “that  the  pres¬ 
ent  value  of  property  must  be  a  major 
matter  of  consideration  in  establishing 
rates.”  The  court  said,  “In  determin¬ 
ing  present  value,  consideration  must 
be  given  to  prices  and  wages  prevailing 
at  the  time  of  the  investigation,  and  in 
the  light  of  all  the  circumstances  there 
must  be  an  honest  and  intelligent  fore¬ 
cast  as  to  probable  price  and  wage 
levels  during  a  reasonable  period  in  the 
immediate  future.  In  every  confisca¬ 
tion  case,  the  future  as  well  as  the 
present  most  be  regarded.”  On  the  as- 
(ConHnwed  on  p.  926) 


Sewage  Treatment  Conference 
Held  in  Iowa 

For  the  eighth  time  a  conference  of 
sewage  treatment  has  been  held  under 
the  auspices  of  the  Engineering  Exten¬ 
sion  Department,  Iowa  State  College. 
The  latest  of  these  meetings  was  held 
at  Ames,  Nov.  16  to  18.  Most 'of  the 
speakers  were  connected  with  the  col¬ 
lege  named,  or  with  the  Iowa  State 
University,  or  the  Iowa  State  Depart¬ 
ment  of  Health,  or  else  were  Iowa  en¬ 
gineers  or  operators.  Speakers  from 
outside  Iowa  included  Isador  W.  Men¬ 
delsohn,  sanitary  engineer,  U.  S.  Pub¬ 
lic  Health  Service,  Chicago;  Ernest 
Boyce,  chief  sanitary  engineer,  Kansas 
Board  of  Health;  N.  T.  Veatch,  con¬ 
sulting  engineer,  Kansas  City,  Mo.; 
Wayne  A.  Kivell,  sanitary  engineer, 
The  Dorr  Co.,  Chicago;  H.  F.  Fergu¬ 
son,  chief  sanitary  engineer,  Illinois 
State  Board  of  Health. 


Tri-State  Compromise  Treaty  on 
Delaware  River  Water  Sought 

Engineers  representing  New  York, 
New  Jersey  and  Pennsylvania  are 
working  on  a  compromise  plan  for  a 
tVeaty  for  the  division  and  utilization 
of  the  waters  of  the  Delaware  River 
common  to  the  three  states,  according 
to  a  statement  by  Willard  I.  Hamilton, 
vice-chairman  of  the  Tri-State  Dela¬ 
ware  Riv€*r  Commission  and  chairman 
of  the  New  Jersey  Water  Policy  Com¬ 
mission.  The  tri-state  report  made  in 
ID^.I  was  approved  by  the  New  York 
Legislature  only.  The  New  Jersey 
Legislature  referred  the  matter  to  a 
new  state  commission  (named  above) 
which  reported  adversely;  after  which 
its  members  were  authorized  to  act  for 
New  Jersey  on  the  tri-state  ommission. 


Denver  was  in  a  better  position  to 
finance  and  carry  out  construction  than 
the  T.  P.  &  G.  and  that  it  would  pro¬ 
vide  competition  in  territory  now 
served  by  the  Santa  Fe  alone. 

The  construction  authorized  for  the 
Fort  Wprth  &  Denver  South  Plains  Ry. 
is  from  a  connection  with  the  Fort 
Worth  &  Denver  City  Ry.  at  Estelline 
in  a  general  westerly  direction  to  Plain- 
view  and  thence  northwesterly  to  Dim- 
mitt,  near  the  center  of  Castro  County, 
a  distance  of  132  miles,  also  from  the 
city  of  Lubbock  northerly  to  a  connec¬ 
tion  with  the  new  line  to  Plainview  and 
thence  on  to  Silverton,  a  distance  of 
70  miles.  The  proposed  line  will  have 
a  maximum  grsde  of  1  per  cent  and  a 
maximum  curvature  of  6  deg.  The  esti- 
.mated  cost  is  $6,270,000. 

The  proposed  line  of  the  Quanah. 
Acme  &  Pacific  Ry.  is  to  extend  from 
McBain  in  a  westerly  direction  to 
Floydada,  where  it  will  connect  with 
the  lines  of  the  Santa  Fe.  This  line 
will  be  28  miles  long,  with  similar 
’grades  and  curvatures  to  the  other  line 
and  will  cost  $1,032,000. 

The  Interstate  Commerce  Commis¬ 
sion  in  its  order  stipulated  that  the 
construction  of  both  lines  must  be  be¬ 
gun  before  Jan.  1,  1927,  and  that  the 
line  of  the  Quanah  must  be  completed 
by  the  end  of  1927,  and  that  of  the 
Denver  by  the  end  of  1928. 

The  applications  of  the  Texas,  Pan¬ 
handle  &  Gulf  R.R.  Co.*and  of  the  Peco.-; 
&  Northern  Texas  Ry.  Co.  were  denied 
without  prejudice  to  their  being  re¬ 
submitted  at  some  future  date  when 
traffic  conditions  seem  to  indicate  that 
the  additional  lines  will  be  desirable. 
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Four>Track  Railroad  Bridge  Over 
Newark  Bay  in  Use 
The  $10,000,000  four-track  bridge  of 
the  Central  ^ilroad  of  New  Jersey 
over  Newark  Bay,  between  Bayonne 
and  Elizabeth,  N.  J.,  was  put  into  serv¬ 
ice  on  Nov.  28.  The  bridge  proper  con¬ 
sists  of  an  east  approach  viaduct,  two 
sets  of  twin  double-track  vertical-lift 
spans,  respectively  305  ft.  and  2164  ft. 
long  center  to  center  of  piers,  and  41 
deck  plate  girder  spans  1244  ft.  long, 
all  of  four-track  construction,  giving  a 
total  length  of  7,411  ft.  With  the  ap¬ 
proach  fill,  grade-crossing  elimination 
and  necessary  changes  in  track  align¬ 
ment,  the  total  cost  of  the  operations 
will  be  about  $15,000,000.  The  bridge  is 
designed  to  replace  the  present  low- 
level  trestle  crossing  of  the  bay.  The 
new  draw  spans  have  an  underclearance 
of  35  ft.  at  mean  high  water  and  of 
135  ft.  when  the  lift  spans  are  open. 

A  detailed  description  of  the  bridge 
was  given  in  Engineering  News~Record, 

Feb.  4,  1926,  p.  184. 

Portland  Cement  Association 
Reviews  Conditions 
G.  S.  Brown,  president.  Alpha  Port¬ 
land  Cement  Co.,  Easton,  Pa.,  recently 
has  been  elected  president  of  the  Port¬ 
land  Cement  As- 
^  ^  ^  sociation  as  noted 

'  ^  '  in  these  columns 

B  last  week.  Mr. 

d  Brown  succeeds 

13  Blaine  S.  Smith, 

'*  vice-president  and 

general  sales 
manager,  Univer- 
sal  Portland  Ce- 

.  -  I  dition  to  the  offi¬ 
cers  mentioned 
last  week,  Robert  B.  Henderson,  pres¬ 
ident,  Pacific  Portland  Cement  Co.,  San 
Francisco,  was  elected  vice-president 
and  John  W.  Boardman,  vice-president.  Through  its  board  of  directors  the 
Huron  Portland  Cement  Co.,  Detroit,  American  Association  of  Engineers  has 
was  re-elected  treasurer.  passed  a  resolution  endorsing  an  en- 

At  the  business  session,  Mr.  Smith,  gineer  for  the  Presidency  of  the  United 
retiring  president,  reviewed  the  port-  States.  The  resolution,  which  bears  the 
land  cement  industry  for  the  past  year  signature  of  M.  H.  Mclver,  secretary  of 
and  pointed  out  certain  conditions  which  the  association,  is  as  follows: 
will  influence  the  industry  in  the  near  “WHEREAS,  much  of  the  present 
future.  Mr.  Smith  said,  in  part:  high  standard  of  living  in  this  country 

“A  good  cement  demand  can  be  ex-  has  been  accomplished  through  the 
pected  next  year  although  an  increase  practical  application,  by  engineers,  of 
over  this  year’s  consumption  is  not  scientific  and  engineering  principles  to 
likely.  Government  figures  for  the  ten  industry;  and 

months  indicate  total  shipments  for  “WHEREAS,  the  more  recent  appli- 
the  year  of  162,000,000  barrels,  or  about  cation  of  these  principles  to  our  federal 
3  per  cent  more  than  last  year.  At  government  has  resulted  in  a  remark- 
present  the  manufacturing  capacity  is  able  co-ordination  of  industry  and  gov- 
about  200,000,000  barrels  per  year,  ernment,  to  the  great  benefit  of  every 
Additional  building  now  under  way  in-  citizen;  and 

sures  a  total  capacity  of  215,000,000  “WHEREAS,  future  development  of 
barrels  for  next  year  which  is  33  per  industry  and  increased  prosperity  of 
cent  greater  than  this  year’s  indicated  the  nation  are  dependent  upon  an  ex¬ 
consumption.  This  large  excess  of  tension  of  these  principles  and  co¬ 
capacity  over  demand  presents  a  serious  ordination,  which  can  best  be  attained 


Los  Angeles  Aqueduct 
Damaged  by  Flood 

On  Nov.  27,  following  a  rainfall 
of  64  in.  in  60  hr.,  slides  choked  the 
open  canal  section  of  the  Los 
Angeles  Aqueduct  above  Haiwee 
Reservoir,  about  192  miles  north  of ; 
Los  Angeles.  The  overflow  under-! 
mined  the  concrete  lined  canal  forj 
300  ft.  and  cut  a  ditch  30  ft.  wide; 
through  the  embankment. 

Reconstruction,  involving  25,000 
cu.yd.  of  fill  and  the  rebuilding  of 
concrete  sidewalls  and  the  support¬ 
ing  embankment,  is  estimated  to  re¬ 
quire  ten  days.  Work  is  being  done 
by  150  men  under  the  personal  di¬ 
rection  of  Chief  Engineer  William 
Mulholland,  who  supplied  the  fore¬ 
going  facts,  and  Assistant  Chief 
Engineer  Van  Norman.  The  Los 


Ten  Drown  in  Tunnel  When 
Flood  Waters  Break  Cofferdam 

The  sudden  flooding  on  Nov.  25 
of  Claremont  Tunnel  under  construc¬ 
tion  in  California  for  the  East  Ba> 
.Municipal  Utility  District  trapped 
and  drowned  ten  workmen.  8an 
Pablo  Creek  passes  near  the  tunnel 
about  8  ft.  above  tunnel  grade  and 
when  the  storm  waters  destroyed  a 
cofferdam  in  the  creek  the  resulting 
flood  speedily  entered  the  tunnel 
through  a  4-ft.  opening  made  for 
drainage  purposes. 

Investigations  to  fix  the  blame  are 
complicated  by  the  fact  that  the 
cofferdam  that  failed  and  the  tunnel 
operations  come  under  different  con¬ 
tracts.  Utility  district  officials  re¬ 
port  having  issued  warnings  against 
the  insecurity  of  the  cofferdam  and 
the  need  for  closing  the  4-ft.  opening. 


Private  Company  May  Construct 
Railway  to  Red  Lake  District 

E.  W.  Backus,  head  of  the  Kenora 
Paper  Mills  Co.,  Ltd.,  situated  in  north¬ 
western  Ontario,  has  announced  that 
his  company  may  construct  a  common 
carrier  railway  connecting  the  mining 
fields  of  the  Red  Lake  district  with  the 
Canadian  Pacific  and  Canadian  National 
Railways.  The  company,  he  explained, 
proposes  to  build  a  logging  railway  to 
the  outlet  of  Lac  Suel,  in  connection 
with  its  operations  in  the  English  River 
timber  limits.  “If  it  proves  to  be  a  real 
mining  camp  up  there,  with  a  sufficient 
demand  for  transportation,  we  may 
construct  a  common  carrier  railway,” 
he  declared. 


Full  Section  Moffat  Tunnel 
73  per  Cent  Complete 

Holing  through  of  the  headings  of 
the  pioneer  or  water  tunnel  being  driven 
in  connection  with  the  5-mile  Moffat 
Tunnel,  50  miles  from  Denver,  is  ex¬ 
pected  to  occur  in  March.  On  Nov.  1 
the  distance  between  headings  was  2,- 
022  ft.  for  the  water  tunnel  and  3,499 
ft.  for  the  railway  tunnel,  while  the 
distance  between  the  full-size  sections 
of  the  latter  was  8,525  ft.  The  prog¬ 
ress  record  up  to  Nov.  1  was  as  fol¬ 
lows,  and  it  will  be  recalled  that  the 
earlier  rapid  advance  was  checked  seri¬ 
ously  by  an  inrush  of  water  in  the  east 
heading  and  a  slide  in  the  west  head¬ 
ing,  as  noted  in  Engineering  News- 
Record  of  June  17,  Aug.  5  and  Aug.  26, 
pages  985,  231  and  356. 

From  From 

East  We«t 

Portal  Portal  Total  Prr  Cent 
Ft.  Ft.  Ft.  Finished 

Water  tunnel. . .  17,166  13,195  30,361  94 

Main  headinsa...  16,574  i2,i80  28,754  89 

Full  section.. .. .  14,143  9,585  23,728  73 
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A  REPRESENTATIVE  of  the  Corps 
of  Enjfineers  at  Salt  Lake  City  is 
about  to  undertake  an  examination  of 
the  Flamingr  Gorge  project  on  Green 
River,  it  is  understood.  There  is  noth¬ 
ing  to  ju.stify  the  attaching  of  signif¬ 
icance  to  this  action.  The  Utah  Power 
and  Light  Co.  recently  applied  for  a 
license  after  having  completed  the 
studies  required  by  its  preliminary  per¬ 
mit.  In  all  such  cases  the  field  examina¬ 
tion  then  is  ordered. 

Action  on  the  license  must  await  the 
withdrawal  of  the  Federal  Power  Com¬ 
mission’s  resolution  suspending  con- 
.sideration  of  all  Colorado  basin  proj¬ 
ects.  All  indications  are  that  the 
commission  will  wait  until  after  this 
session  of  Congress  before  acting  on 
the  Girand  license  and  the  Flaming 
Gorge  application.  If  Congress  fails  to 
act  at  the  forthcoming  se.ssion  on  Colo¬ 
rado  River  legislation  it  is  believed 
probable  that  the  commission  then  will 
withdraw  its  resolution,  issue  the 
Girand  license  and  consider  the  other 
pending  applications  covering  projects 
in  the  Colorado  river  basin. 

That  the  time  has  been  reached 
when  the  pulp  resources  of  Alaska 
can  be  used  to  advantage  is  indicated 
by  the  competition  which  has  developed 
for  w’ater  power  rights  in  Alaska. 
William  Randolph  Hearst  on  Nov.  5 
filed  an  application  for  a  preliminary 
permit  in  the  Tongass  national  forest 
which  conflicts  with  the  previous  appli¬ 
cations  of  Mark  L.  Requa  and  of  Thebo, 
Starr  and  Anderton.  Each  of  these 
applicants  represents  well  financed  in¬ 
terests.  Incidentally  the  Hearst  ap¬ 
plication  covers  a  portion  of  the  project 
of  the  Alaska  Pulp  and  Paper  Company 
which  already  is  under  license. 

The  Supreme  Court  on  Nov.  23 
granted  the  state  of  New  York 
permission  to  participate  in  arguments 
before  Special  Master  Charles  E. 
Hughes  in  the  Chicago  diversion  cases. 
New  York  has  a  suit  against  Illinois 
and  the  Sanitary  District  of  Chicago 
separate  from  that  instituted  by  Wis¬ 
consin.  On  the  same  date,  the  Court 
granted  the  motions  of  Arkansas  and 
Mississippi  to  intervene  in  the  New 
York  suit. 

Dates  Set  for  Two  Water-Works 
Sectional  Meetings 

Dates  have  been  announced  for  two 
sectional  meetings  of  the  American 
Water- Works  Association. 

The  Kansas  Water-Works  Associa¬ 
tion  will  be  held  at  Lawence,  Jan.  17 
to  19,  as  a  “Three-Day  School  for 
Water-Works  Operators,”  with  the 
state  board  of  health  and  the  school  of 
engineering.  University  of  Kansas,  co¬ 
operating.  (Secretary-treasurer,  Ernest 
Boyce,  director  an«l  chief  engineer, 
state  board  of  health.  Lawrence,  Kan.) 

The  Southeastern  Water  &  Light  As¬ 
sociation  will  meet  at  Jackson,  Minn., 
next  April.  (Secretary-treasurer  W.  F. 
Stieglitz,  Columbia,  S.  C.) 


May  Extend  Railway  in  Alberta 

The  province  of  Alberta  has  taken 
over  the  operation  of  the  Edmonton, 
Dunvegan  and  British  Columbia  and 
Central  Canada  Ry.,  which  has  been 
under  lease  to  the  Canadian  Pacific  Ry. 
for  some  years.  The  C.p.R.’s  operat¬ 
ing  agreement  expired  Nov.  10.  An 
agreement  has  been  completed  with  the 
Canadian  National  Rys.  for  the  han¬ 
dling  of  the  traffic. 

The  provincial  government  is  ex¬ 
pected  to  give  serious  consideration  to 
the  provision  of  extensions  north  and 
south  of  the  Peace  River  from  the  pres¬ 
ent  end  of  the  line  at  Whitelaw  to 
Waterhole  on  the  north  side  of  the 
river  and  from  the  present  end  of  the 
steel  at  Wembley  on  the  south  to 
Beaver  Lodge. 

Supreme  Court  Maintains 
Reproduction  Cost 

(Continued  from  p.  923) 
sumption  that  prices  are  fairly  stable 
at  the  present  time  and  at  least  will 
not  be  certain  for  some  time,  the  court 
held  that  the  spot  price  was  an  impor¬ 
tant  factor  in  considering  value,  par¬ 
ticularly  as  the  use  of  the  10-year  pe¬ 
riod  prior  to  the  rate-fixing  time  gave 
a  value  12  to  35  per  cent  less  than  the 
use  of  a  spot  price.  The  court  added 
that  this  use  of  spot  price  does  not 
mean  that  the  original  cost  or  the  pres¬ 
ent  cost  or  some  figure  arbitrarily 
chosen  between  these  two  is  to  be  taken 
as  the  measure.  The  weight  to  be 
given  to  such  cost  figures  and  other 
items  or  classes  of  evidence  is  to  be 
determined  in  the  light  of  the  facts  of 
the  case  in  hand.”  The  court  also 
found  that  the  commission  had  not 
given  a  proper  value  for  working  capi¬ 
tal,  for  the  water  rights  or  for  the  go¬ 
ing  value  of  the  company.  It  further 
made  the  important  ruling  that  the 
actual  estimate  by  a  competent  engi¬ 
neer  of  existing  depreciation  is  more 
competent  than  any  calculation,  such 
as  the  straight-line  theory  calculation, 
of  depreciation. 

It  is  to  be  noted  that  the  actual 
spot  price  cost  of  reproduction  less  de¬ 
preciation  of  the  property  is  much  more 
than  the  $19,000,000  acceptable  to  the 
company.  The  court  further  approved 
the  contention  of  the  company  that  7 
per  cent  is  a  reasonable  rate  of  return 
on  such  utilities. 

Brandeis  Dissents 

The  decision  was  written  by  Justice 
Butler.  Justice  Brandeis,  in  dissenting, 
said  that  the  lower  court,  whose  opinion 
was  upheld  by  the  majority  of  the  Su¬ 
preme  Court,  was  not  justified  in  its 
conclusion  that  reproduction  cost  is  con¬ 
clusive  evidence  of  value.  Justice 
Brandeis  particularly  argued  against 
the  use  of  spot  reproduction  as  an  evi¬ 
dence  of  value  and  held  that  the  decree 
of  the  lower  court  should  be  reversed 
and  the  evidence  returned  for  a  better 
adjudication  of  the  value  of  the  prop¬ 
erty. 

Justice  Holmes  “concurred  in  the 
result,”  which  is  taken  to  mean  that  he 
agrees  with  the  final  decision,  but  dis¬ 
agrees  with  the  argument  which  led  up 
to  that  delusion. 
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THE  LINGERIE  ENGINEERS 

(Imagine  undergarments  so  cobneh 
sheer,  so  perfectly  cut,  that  they  cim. 
not  add  even  a  thirty-second  of  an  inrh 
to  your  measurement.) — From  a  cin- 
rent  advertisement. 

The  silhouette  one  pares  and  pinches 
Right  down  to  fractioned  parts  of 
inches, 


And  well  groomed  woman  ne’er  in¬ 
dulges 

In  even  decimal  pointed  bulges. 
Precision  measurements — (Ah,  me!) 

By  engineers  of  lingerie 

The  old  time  union  suits  have  reckoned 

Out  to  &  minus  thirty-second. 

MORAL: 

And  chic  is  gauged,  the  ad  infers,  by 
measurement  with  calipers. 

b  CopyrUhtetl  by.  and  ptibllidK'd  througl 

courtesy  of,  C'hlcagu  Tribun* 

*  « 

Should  Educatiouy  Like  Charity, 
Begin  at  Home? 

The  impressive  Board  of  Investiga¬ 
tion  and  Co-ordination  of  the  Society 
for  the  Promotion  of  Engineering  Edu¬ 
cation  has  just  issued  the  first  install¬ 
ment  of  its  final  report.  The  board 
has  its  own  ideas  on  certain  fundamen¬ 
tals,  we  notice,  for  in  two  places  it 
talks  about  a  “concensus”  of  opinion, 
but  then  spelling,  we  suppose,  is  not  an 
engineering  necessity. 

*  *  * 

Walt  Crosses  a  **Bridge** 
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assistant  engineer  and  (inally  head  of  Works  in  British  Columbia  in  1880, 
the  Bureau  of  Surveys,  and  for  some  and  in  1910  when  the  British  Columbia 
years  director  of  the  Department  of  government  undertmik  railway  con- 
Wharves  and  Docks.  He  has  been  a  struction  on  an  extensive  scale  Mr. 
leader  in  engineering  as.sociation  work.  Gamble  was  appointed  chief  engineer 
as  director,  vice-president  and  presi-  of  the  Provincial  Department  of  Rail- 
dent  of  the  American  Society  of  Civil  ways.  He  was  the  first  engineer  to  be 
Engineers,  president  of  the  American  chosen  president  of  the  Engineering 
Society  for  Te.sting  Materials,  and  Institute  of  Canada, 
president  of  the  Philadelphia  Engi-  Charles  F.  Malr.ce,  of  the  firm  of 

"  ^  ■  Moran,  Maurice  and  Proctor,  consult- 

D.  Rouneseville,  assistant  chief  en-  ing  foundation  engineers.  New  York 
gineer  of  the  Chicago  &  Northwe.stern  City,  died  of  pneumonia  on  Nov.  15  at 
Ry.,  has  retired  on  pension.  his  home  in  Ossining,  N.  Y.  Mr. 

A.  A.  Matthews  has  been  appointed  Maurice  was  born  54  years  ago  at 
chief  engineer  of  the  Denver  &  Salt  Athens,  Pa.,  the  son  of  Charles  S. 
Lake  R.R.,  at  Denver,  Colo.,  to  succeed  Maurice,  one  of  the  founders  of  the 

R.  D.  Stewart,  who  has  been  assigned  Union  Bridge  Co.  His  entire  profes- 

to  other  duties.  sional  life  was  devoted  to  foundation 

_ _ _  u  li.  work.  EaHy  in  his  caroor  hc  wus  witli 

Fredctick  palmer.  Br^sh  cons^-  p  o’Rourke.  serving  on  the 

ing  port  enpneer,  has  been  enga^  construction  of  the  New  York 

by  the  Canadian  government  to  consider  Exchange  Building  in  1901. 

and  report  on  plans  for  harbor  devel-  ^ater  he  was  engineer  for  The  Foun- 
opment  at  Port  Nelson,  the  proposed  Co.,  but  soon  after  Daniel  E. 

terminus  of  the  Hudson  Bay  Ry.  Mr  organization  to  estab- 

Palmer  is  a  member  of  the  firm  of  consulting  practice  Mr.  Maurice 

Handel,  Palmer  &  Tntton.  London,  is  continued  in  this  as- 

president  of  the  British  Institution  of  ^.^^i^tion  to  the  time  of  his  death,  and 
Qvil  Engineers,  consulting  engineer  fourteen  years  has  been  a 

for  the  port  of  London,  the  port  of 
Glasgow  and  other  ports,  and  is  an  ex¬ 
pert  on  tidal  estuaries.  He  recently  Thomas  Hugh  Boorman,  former 
completed  for  the  British  government  editor  of  Architect  and  Builder,  died 
a  study  of  Takeradi  Bay,  on  the  West  Nov.  15  at  76  years  of  age  at  his  home 
African  coast.  io  Glen  Ridge,  N.  J.;  he  was  born  in 

Rfiibfn  R  Sleight  who  has  been  ^r.  Boorman  was  for  years 

REUBEN  B.  bmGHT,  Who  has  been  ^  engineering  publications, 

the  engineer  of  the  Minnesota  Tax  Com- 

of  an  early  and  authori- 

mission  since  1922,  has  accepted  a  asphalt,  its  sources 

position  as  assistant  to  Commerce  , 

Secretary  Hoover.  He  will  do  research  ^  ^  t  t^. 

work  on  subjects  pertaining  to  the  George  A.  Gardiner,  of  North  Kings- 

electrical  industry.  He  succeeds  Paul  town,  R.  I.,  for  years  division  engineer 

S.  Clapp,  who  resigned  recently  to  be-  of  the  Washington  north 

come  secretary  of  the  National  Electric  Rhode  Island  State  Board  of  Public 
Light  Association.  Roads,  died  Nov.  23  at  his  home  on  the 

Po.st  Road  after  a  short  illness;  he  was 
George  J.  Calder,  for  the  past  three  73^^  year, 

years  resident  engineer  on  the  high-  tit  .  -i  • 

way  bridge  now  being  constructed  Captain  W.  Pilsworth,  civil  engi- 

across  Carquinez  Strait.  California,  by  neer,  who  was  engaged  in  railway  con- 
the  American  Toll  Bridge  Co.,  has  been  struction' work  and  surveying  in  West- 
elected  vice-president  and  general  man-  *rn  Canada  for  over  40  j^ars,  di^ 
ager  of  that  company.  Oscar  H.  Klatt  recently  in  Vancouver,  B.  C.  In  his 
has  been  elected  president,  succeeding  younger  days  he  wm  engaged  in  mili- 
Aven  j.  Hanford  whose  death  was  tary  service  in  the  Zulu  War  and  dur- 
ftnnniinppd  in  these  columns.  Riel  rebellion  of  1885  he  com- 


Engineering  Societies 


Calendar 


Annual  Meetings 


highway  heskakch  board,  of 

.NATIONAL  RESEARCH  COl'N- 
CILfc  Washington.  D.  C. ;  .Annual 
.MT-etinK,  WH.shington,  D.  C..  Dec. 
2  aiul  .1.  192«.. 

AMERICAN  RO.\D  Bl'ILDEHS  AS¬ 
SOCIATION.  New  York  City  ;  An¬ 
nual  Convention  and  Road  Show, 
Chicago.  III.,  Jan.  10-14,  1927. 
AMERICAN  ENGINEERINC,  COITN- 
('IL,  Washington,  D.  C.  ;  Annual 
Meeting,  Washington,  D.  C.,  Jan. 
12-15,  1927. 

A.MERICAN  SOCIETY  OF  CIVIL 
ENGINEERS.  New  York  City ; 
Annual  Meeting,  New  York  City, 
Jan.  19-21,  1927. 

AS.SOCIATED  GENERAL  CONTR.AC- 
TORS,  Washington,  D.  C. :  .Annual 
Convention.  .Vsheville.  N.  C..  Jan. 
24-28.  1927. 

ENGINEERING  INSTITUTE  OF 
CANADA.  Montreal;  Annual  Meet¬ 
ing,  Quebec,  Feb.  15-17,  1927. 
A.MERIC.VN  CONCRETE  I.N.STITFTE. 
Detroit,  Mich.  ;  Anntial  Meeting. 
Chicago,  Ill..  Feb.  22-24,  1927. 
A.MERICAN  RAILAVAY  ENGINEER¬ 
ING  ASSOCIATION,  Chicago.  III.  ; 
.Annual  Convention.  Chicago,  III., 
.March  8-10,  1926. 


Obituary 


George  S.  Webster,  consulting  engi¬ 
neer,  Philadelphia,  and  a  member  of 
the  board  of  engineers  for  the  Phila- 
delphia-Camden  bridge  until  the  com- 
pletio.ti  of  the  bridge,  announces  that 
he  has  opened  an  office  as  consulting 
enpneer  at  1,600  Arch  St,  Philadel¬ 
phia.  Mr.  Webster  has  given  impor¬ 
tant  service  to  Philadelphia ;  he  was  an 
assistant  engineer  in  laying  out  the 
.^  rounds  of  the  1876  Centennial,  then 


mounted  on  a  Caterpillar  track  in  surh 
a  manner  that  the  front  end  can  be  low¬ 
ered  when  scooping  up  the  earth  cr 
when  unloading.  The  machine  is  strictly 
an  earth  mover  and  is  not  designed  to 
dig  up  hard  ground,  but  rather  to  re¬ 
move  the  loose  earth  previously  turned 
by  a  scarifier,  plow  or  grader.  The 
capacity  of  the  four  sections  is  12  cu.y(i. 

When  the  earth  mover  is  empty,  the 
four  telescopic  sections  are  collapsed 
somewhat  the  same  as  a  folding  drink¬ 
ing  cup.  As  the  machine  is  drawn  for¬ 
ward  the  earth  piles  up  and  as  each  sec¬ 
tion  is  filled  it  is  pulled  back  by  means 
of  an  electrically  operated  shaft  and 
gears.  The  front  of  the  fourth  section 
engages  the  back  of  the  third  section, 
the  front  of  the  third  section  engages 
the  back  of  the  second  section  and  so 


ConstructionEqtupmentandNaterials 


A  SECTION  DEVOTED  TO  WHAT  THE  MANUFACTURER 
IS  DOING  FOR  THE  ENGINEER  AND  CONTRACTOR 


Survey  Shows  Useful  Life  of  office  was  closed.  R.  H.  Cross  whom 
•••lot inn  Wnob  Mr.  Hills  succoods,  has  been  made  as- 
}^lre  Rope  on  Construction  Work  ^  McMullen,  district  man- 

Wire  rope  and  its  use  on  construe-  ager  of  sales,  industrial  division.  Mr. 
tion  equipment  has  been  the  subject  Cross  will  continue  to  maintain  offices 
of  a  survey  and  analysis  recently  made  at  Seattle.  E.  N.  Beisheim,  formerly 
by  the  market  survey  department  of  of  the  Bock  Bearing  Co.,  Toledo,  has 
Engineering  News-Record.  The  major-  been  appointed  assistant  to  general 
ity  of  construction  companies  report  manager  of  the  company.  S.  C.  Part- 
the  use  of  from  1,000  to  10,000  lin.ft.  of  ridge  has  been  placed  in  char^  of  the 
wire  rope  per  year,  while  two  compa-  Buffalo  office,  industrial  division, 
nies  reported  a  use  of  50,000  lin.ft. 

annually.  Robert  J.  Anderson,  Inc.,  chemists. 

As  shown  in  the  accompanying  chart,  metallurgists  and  consulting  engineers, 
wire  rope  used  on  heavy  construction  2416-38  Beekman  St.,  Cincinnati,  Ohio, 

with  Dr.  Robert  J.  Anderson,  presi¬ 
dent,  announces  the  opening  of  new 
commercial  testing  laboratories  for 
chemical  analyses  and  testing  of  metals. 

Heltzel  Steel  Form  and  Iron  Co., 
Warren,  Ohio,  announces  that  the 
growth  of  its  business  during  1926  has 
necessitated  expansion,  and  that  a  new 
addition  comprising  42,000  sq.ft,  is 
being  added  to  its  present  plant.  The 
new  addition  is  of  the  double  bay  type, 
equipped  with  two  10-ton  cranes  and 
other  machinery  necessary  for  the 
fabrication  of  such  contractors'  equip¬ 
ment  as  steel  bins,  road  forms,  etc. 


Length,  of  Useful  Life 
Wire  Rope 

Civil  Engineering  Ac  Constructioa  Field 
of  Lifil 

t  Average  Life 


Hemyl  Conctniction  Mackin*^ 


on  until  the  machine  is  completely 
opened  up  and  loaded. 

In  unloading,  the  back  section  is 
moved  forward,  forcing  the  earth  off  at 
the  front  end.  It  is  claimed  that  the 
machine  can  dump  the  earth  in  a  layer 
varying  from  2  in.  to  1  ft.  in  thick¬ 
ness.  A  special  advantage  is  claimed 
for  the  machine’s  low  center  of  gravity 
in  that  it  can  work  on  slopes  as  steep 
as  li:l. 

The  blade  grader,  shown  in  the  sec¬ 
ond  illustration,  has  two  wheels  with  a 
heavy  box  beam  on  which  is  another 
box  section  standard  which  holds  the 
blade.  The  wheels  are  mounted  on  sep¬ 
arate  crank  axles  and  separately  con¬ 
trolled  by  motors. 


New  Developments 


Ci^  fle  tU-ilroacl 


Electric  Operated  *Tresiios**  and 
Graders  of  New  Design 

The  accompanying  illustrations  show 
two  new  machines,  known  respectively 
^els,  gg  ajj  earth  mover  and  a  blade  grader. 

Both  are  operated  by  60-hp.  Caterpillar 
igth  tractors  and  have  been  designed  espe- 
cially  for  use  with  this  power  equip- 
ment.  They  have  been  designed  by 
fjon  Robert  LeToumeau,  a  contractor  in 
Stockton,  Calif.,  and  have  been  used  on 
are  several  jobs  in  central  California. 

rope  Both  machines  are  unique  in  design,  »..v. 

Conveyors  and  They  are  operated  by  electric  motors  target  mast  simultaneously  and  by  com- 
and  J-in.  sizes,  driven  from  a  generator  mounted  on  the  pletely  housing  all  the  moving  parts,  the 
t  sizes  for  road  tractor,  and  are  entirely  controlled  by  Odenkirk  switch  stand  manufactured 
in.  The  quality  the  driver  from  the  tractor  seat;  no  for  many  years  has  been  improved  by 
ment  manufac-  extra  operator  is  required.  the  McMyler-Interstate  Co.,  Cleveland, 

e  order  of  pref-  The  earth  mover  consists  of  four  tele-  Ohio.  Semi-steel  is  being  used  in  place 
:ible  cast  steel;  scopic  buckets,  each  shaped  something  of  gray  iron  castings.  Further  refine- 
ucible  steel.  like  the  ordinary  Fresno,  all  attached  ment  in  design  permits  the  stand  to  be 
to  a  heavy  frame  which  in  turn  is  taken  apart,  examined  and  re-assembled 

. . — —  in  a  few  minutes’ 

time.  Shoulders  are 
placed  on  the  grooves 
to  insure  the  roller 
and  crank  against  any 
tendency  to  rebound 
and  throw  the  points 
and  signal  out  of 
their  proper  posi¬ 
tion. 

When  the  stand  is 
to  be  used  on  trail- 


Month* 

kcpUoetnent  Chart 


Business  Notes 


Yale  D.  Hills  has  been  appointed 
Seattle  branch  manag«.^r  of  the  Timken 
Roller  Bearing  Service  &  Sales  Co. 
Mr.  Hills  was  formerly  manager  of  the 
Portland  branch  but  came  to  the  main 
office  at  Canton,  Ohio,  when  this  branch 


A  Manual  for  Engineers 
and  Surveyors 

C.  L.  Berger  &  Sons,  Inc.,  Boston, 
Mass.,  celebrates  the  beg  nning  of  the 
second  half  century  since  the  firm  was 
started  by  issuing  a  new  edition  of  its 
surveying  manual  containing  350  pages. 
Its  purpose  is  to  place  in  the  hands  of 
the  users  of  the  company’s  instruments 
detailed  information  concerning  con- 
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injr-through  switches,  it  can  be  equipped 
with  a  breakable  link  and  pin.  The  pin 
is  the  weakest  point  and  breaks  when 
struck,  allowing  the  connecting  rod  to 
move  and  relieve  the  pressure  on  the 


point.  No  other  part  of  the  stand  is 
injured  and  by  replacing  the  pin  the 
stand  and  points  are  once  more  ready 
for  operation.  When  the  breakable 
connection  is  used  an  adjustable  rod 
provides  perfect  adjustment  for  the 
switch  points. 

In  the  illustration  the  double  grooved 
cam  is  shown  exposed.  A  covering  fits 
over  this  when  the  stand  is  in  use. 

Six-Wheel  Trucks  for 
Crane  Mounting 

Because  it  is  claimed  to  give  greater 
stability,  to  make  possible  a  greater 
tractive  effort,  and  to  provide  a  smaller 
unit  load  per  sq.ft,  of  area,  the 
six-wheel,  four-wheel  drive  mounting  is 


struction,  care  and  adjustment  such  as 
is  .scarcely  ever  found  in  text  books. 
It  is  a  manual  of  surveying  instruments 
rather  than  of  surveying  metho<ls. 
Chapters,  however,  are  given  on  sur¬ 
veying  operations,  triangulations,  topo¬ 
graphical  surveys,  mine  and  tunnel  sur¬ 
veys,  railway  and  highway  surveys,  and 
astronomical  observations.  The  price 
of  the  manual  is  ^2  per  copy. 

Sheet  Steel  Mine  Overcast 
Replaces  Wooden  Structure 
The  Standard  Coal  Co.,  Salt  Lake 
City,  Utah,  has  designed  a  mine  over¬ 
cast  built  of  corrugated  Armco  ingot 
iron  sheets.  It  is  claimed  that  the  con¬ 
struction  is  done  at  about  one-third  the 
cost  of  the  usual  wood  overcast  and 


charge  directly  into  the  elevator,  it  was 
necessary  to  build  an  inclined  platform 
to  such  height  as  is  shown  in  the  illus¬ 
tration.  The  truck  thus  dumps  directly 
into  the  elevator  hopper.  The  bucket 
elevator  measures  34  ft.  between  cen¬ 
ters,  and  is  equipped  with  loading 
buckets  of  malleable  iron  mounted  on 
two  strands  of  steel  chain.  The  buckets 
operate  at  a  speed  of  about  200  ft.  per 
min.  ami  have  a  capacity  of  70  tons 
per  hr.  Power  is  furnished  by  a  15-hp. 
gasoline  engine,  the  take-off  being  by 
chain  drive.  The  storage  bin  and 
batcher  illustrated  are  manufactured  by 
the  Blaw-Knox  Co. 


New  Design  Paver  Skip 
Clears  Center  Joint 

The  operating  adaptability  of  the 
27E  paver  manufactured  by  the  Koeh- 
ring  Company,  Milwaukee,  Wis.,  has 
been  increased  by  the  addition  of  a 
special  skip  for  center  joint  con.struc- 
tion.  An  arch  with  a  clear  width  of 
24  in.  is  built  into  the  center  of  the 
skip  which  then  comes  flush  to  the 


that,  in  addition,  it*  greatly  aids  mine 
ventilation.  These  overcasts  are  in¬ 
stalled  where  haulage  ways  cross  the 
air  courses  at  right  angles  and  where 
it  is  necessary  to  maintain  the  haulage- 
ways  on  level  or  even  grades.  The  air 
goes  above  and  at  right  angles  to  the 
haulageway  overcast. 

The  height  of  the  overcast  illustrated 
is  9  ft.  and  its  greatest  width  is  12  ft. 
It  is  14  ft.  long,  made  up  of  seven 
corrugated  sheets  each  12  ft.  in  length 
and  curved  on  a  6-ft.  radius.  No.  14 
gage  metal  is  used. 


Aggregate  Handling  Facilitated 
by  Bucket  Elevator 

In  charging  bins  with  sand  and  stone 
at  central  aggregate  proportioning 
plants,  the  most  common  method  is  to 

use  rehandling  clamsheU  buckets.  The  ^ubgrade  on  either  side  of  the  joint. 
George  A.  Zimmerman  Co.,  Milwaukee,  ^he  skip  is  con.structed  of  heavy  tank 
contractors,  used  a  Rex  elevator  manu-  ^  rigidly  reinforced  a.s  shown 

factored  by  the  Cham  Belt  Co  Mil-  illustration, 

waukee,  so  as  to  save  one  handling  of 
the  sand  and  stone. 

In  order  that  the  trucks  may  dis-  — - - - 


Pipe — Lock-Joint  Pipe  Co.,  Ampere, 
N.  J.,  discusses  in  its  latest  bulletin 
its  reinforced-concrete  pressure  pipe. 
Illustrations  and  text  portray  the 
method  of  manufacture  and  drawings 
show  details  of  the  pipe. 


coming  into  use  for  truck  cranes.  In 
the  illustration  is  shown  a  7J-ton  crane 
manufactured  by  the  Universal  Crane 
Co.,  Cleveland,  Ohio,  mounted  on  a 
six-wheel  truck  and  operating  without 
the  use  of  outriggers. 


Pumps. — De/n  Hill  Pump  Co.,  An¬ 
derson,  Ind.,  devotes  a  new  bulletin 
No.  1401  to  its  centrifugal  sump 
pumps.  Specifications  are  given  for 
the  different  sizes  of  pumps  available, 
ranging  from  11  in.  to  4  in.  The  re¬ 
mainder  of  the  bulletin  is  devoted  to 
details  of  pump  construction. 


^ew  Publications 


Engineering  News-Record  Statistics 
of  the  Construction  Industry 

!,  1926  in  the  United  States  Vol.  97. ; 


Engineering  ISews-Record  COISSTRUCTIOIS  COST  Index  IS  umber  (1913  =  100) 


Engineering  news- 

RECORD’S  Construction  Cost 
Index  Number  is  unchanged  from 
the  November  level.  The  average 
rate  for  common  laborers  is  still 
55ic.  per  hr.  for  the  entire  country 
as  compared  with  the  same  rate 
one  month  ago  and  54c.  at  this  time 
last  year.  Thus,  general  construc¬ 
tion  cost  is  2  per  cent  above  Decem¬ 
ber,  1925,  23  per  cent  under  the 
peak  and  110  per  cent  above  the 
1913  level. 


YEARLY 


CONSTRUCTION  COST-1913=100 


epginttringr  Utews-Kmcord  SfafisHc* 


Engineering  News-Record  CONSTRUCTION  VOLUME  Index  Number  (1913  =  100) 

ENGINEERING  NEWS-  - - 

RECORD’S  Construction  Vol-  YEARLY 

ume  Index  Number  is  211  for  the 
month  of  NovemWr  and  201  for  the 

whole  of  1925,  as  against  100  for  «0| — — — — I — — — — — — — — — 

1913.  This  means  that  the  actual  1*0 - - 

volume  of  contract  letting  in  1925  ™~~ZIZI~ZIZIZIZIZIZI _ 

(not  the  mere  money-value  of  the  ™ _ 

contracts  let  that  year)  is  101  per  _ _  — 

cent  above  the  volume  for  1913.  _ =  = - 

The  monthly  volume  number,  211  no - - - 

for  November,  1926,  contains  the  ,  loo  —  —  — - —  — >  —  = - 

increment  of  construction  and  indi-  W  wJw - — - 

cates  the  rate  at  which  contracts  ^i90 'm  as  ws  i9X)'h7i  m  B7J  BX  mi 

are  being  let  as  compared  with 

1913  awards.  _ _ _ _ 
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January,  1925  to  November,  1926 
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Avenge  Wage  of  Skilled  Building  Trades 
Bricklayers.  Carpentert  nd  Steel  Erectow 


Industrial  Building  Awards 
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Heaviest  November  On  Record  In  Money  Value  of  Contracts 

Gains  In  New  England,  South  and  West 

iT  THE  present  rate  of  contract  Under  the  head  of  excavations  arc  in-  to  W.  I.  Bishop,  Ltd.,  Montreal,  $15,- 
L  letting  this  year  will  show  a  lead  eluded  drainage,  irrigation,  levee,  river  000.000;  Grading  and  masonry,  on  new 
X  over  1925  of  13  per  cent,  or  more,  and  harbor  work.  -  railway  line  in  Ohio.  C.  &  H.  Ry.  Co.,  to 

noney  value  of  awards,  according  to  While  the  November  total  was  under  Fritz-Rumer  Constr,  Co.,  Columbus, 
^meenwfir  Neu'8-/?ecord  statistics.  that  of  the  month  preceding  for  the  $12,500,000;  Loft  and  office.  New  York 
.’ovember  contracts  exceeded  those  nation  as  a  whole,  sixteen  states  regis-  City,  Merchants  Sq.  Corp.,  to  G.  Richard 
the  same  month  last  year  by  11  per  tered  substantial  gains,  these  were,  Davis  &  Co.,  Inc.,  $6,000,000;  Ware- 
t.  Maine,  Massachusetts,  Rhode  Island,  house  and  cold  .storage  plant,  Mont- 

'he  total  for  the  month  just  closed  Connecticut,  North  Carolina,  Missis*  real,  Que.,  Montreal  Rail  &  Harbor 

i  13  per  cent  below  October,  but  the  sippi.  Louisiana,  Tennessee,  Arkansas,  Terminal,  Ltd.,  to  Park-Lap,  Inc,,  To- 
line  was  mainly  seasonal  and  oc-  South  Dakota,  Kansas,  Texas.  Ohio,  ronto,  $5,000,000;  Gas  supply  line  and 
red  chiefly  in  water-works,  sewer,  Wisconsin.  Arizona,  and  Oregon.  distribution  system,  Texas  Gas  Co.,  to 

;et  and  road,  commercial  building  Money  value  of  November  awards,  Connor  Constr.  Co.,  and  others,  $4,000,- 
1  Federal  Government  construction,  all  classes,  as  reported  in  Engineering  000;  Midland  Club,  Chicago,  Ill.,  to 
>stantial  gains,  however,  were  re-  News-Record,  for  the  last  fourteen  Duffy-Noonan  Con.str.  Co.,  $4,000,000; 
ted  in  bridge,  industrial  building,  years,  are  as  follows:  Office,  loft  and  store.  New  York  City, 

1  excavating  jobs,  and  privately  19)) .  $i4, 021.000  1920 .  I66.263.000  Park  Ave.  and  33rd  St.  Corp.,  to 

led  unclassified  projects.  1914 .  33.i23.ooo  1921 .  B2.372.ooo  Schroder  &  Koppel,  $4,000,000;  Office 

n  the  accompanying  table  a  mini-  I?'*;  ;;;;;  w^osiooo  li^oSt.ooo  store,  Chicago,  Ill.,  Syndicate,  to 

m  for  each  class  of  construction  has  1917!!!”!!]  74!o3o;ooo  1924  ’!!;!!  i23!994!ooo  Hegeman-Harris  Co.,  $3,500,000;  Road 

n  adopted  as  follows:  water-works,  j’|* .  lo?* .  construction,  N.  Y.  State  Hy.,  to  J.  H. 

1  excavations,  $15,000;  other  public  .  67.893.ooo  1926 .  206.821.000  Rochester,  and  others,  $3,276,- 

•ks,  $25,000;  industrial  buildings.  The  ten  largest  jobs  awarded  during  862;  Dam  on  Colorado  River  near 
,000;  commercial,  educational,  re-  the  month  follow:  Mill,  Quebec,  Can-  Bluffton,  Texas  Pub.  Util.  Co.,  Waco, 
ous  and  other  buildings,  $150,000.  ada,  Anglo  Canadian  Pulp  &  Paper  Co.,  company  forces,  $3,000,000. 


Wstw-work* . 

Sewers . 

Bridges . 

Exesvsti  n,  drsinsge,  irrigation 

Streets  and  roads . 

Industrial  buildings . 

rn.mmereial  buildings . 

Federal  Government . . 

Cnelassified . 


November,  1926 _ 

Oetober,  1926 . 

November,  1923.... 
Jan.  I  to  date,  1926. 
Jan.  I  to  date.  1923. 


Labor  Rates  and  Conditions  Throughout  the  Country 

Increasing  Pressure  for  Five-Day  Week 

Few  strikes  and  wage  controversies  joined  from  sympathetic  strike  on  op-  ens  to  tie  up  one  building  project  in 
and  a  limited  amount  of  unemploy-  erations  of  the  Scully  Co,  and  sub-con-  St.  Louis.  The  action  started  over  an 
ment,  consistent  with  the  seasonal  re-  tractors.  This  order  took  effect  Nov.  19  electrical  connection  for  an  oil  burner 
cession  in  construction  volume,  char-  and  terminated  a  strike  action  started  made  by  an  employee  of  the  burner 
acterize  the  present  situation  in  the  during  the  latter  part  of  August,  1926.  company,  which  operates  on  the  open¬ 
building  trades  throughout  the  country.  A  building  laborers’  strike  in  Provi-  shop  plan. 

It  might  be  added  that  the  present  dence,  R.  I.,  started  several  weeks  ago,  Four  hundred  New  Orleans  plas- 
movement  for  the  five-day  week  is  was  ended  Nov.  5  by  an  agreement  with  terers,  who  went  on  strike  Oct.  26, 
diverting  much  of  the  pressure  away  employers  involving  higher  wage  sched-  returned  to  work  last  week  at  a  rate 
from  demands  for  higher  wage  sched-  ules  to  hold  until  June  1,  1927.  of  $1.25  per  hr.  for  one  year,  at  the 

ules  in  the  skilled  crafts.  Philadelphia  reports  a  surplus  of  expiration  of  which  time  the  schedule 

San  Francisco,  St.  Louis  and  Bos-  building  trades  mechanics,  particularly  will  be  advanced  25c.  per  hr. 
ton  appear  to  be  the  only  centers  carpenters,  cement  finishers,  painters.  The  national  level  of  wages  in  the 

where  effects  of  serious  strikes  are  and  steamfitters.  Greater  slackness  in  skilled  building  trades  now  stands  ap- 

.still  being  felt.  the  building  crafts  prevails  now  than  proximately  95  per  cent  above  the  1913 

The  fight  in  San  Francisco  between  at  any  time  since  1921.  level.  The  rate  for  common,  unskilled 

union  carpenters  and  the  supporters  of  Birmingham,  on  the  other  hand,  con-  labor  is  about  192  per  cent  above  1913. 
the  open-shop  plan,  is  now  in  its  eighth  tinues  building  at  a  brisk  pace.  In  This  does  not  favor  common  laborers 
month  with  no  settlement  at  hand.  The  other  local  industries  employment  con-  so  much,  when  it  is  considered  that  in 
Impartial  Wage  Board  met  Nov.  17  to  tinues  equally  active,  railroads,  for  in-  1913,  the  skilled  rate  was  247  per  cent 
start  a  series  of  open  hearings  for  the  stance,  are  taking  on  additional  forces  above  that  of  common  laborers  for  the 
purpose  of  amicably  settling  wage  at  the  shops.  The  remaining  seventeen  nation  as  a  whole.  Compared  with  a 
questions  in  the  following  trades:  Ele-  cities,  reporting  regularly  to  E.  N.-R.,  year  ago,  skilled  men  get  4  per  cent 
vator  constructors,  painters  and  dec-  show  labor  conditions  normal  to  the  more,  while  common  laborers  receive 
orators,  structural  ironworkers,  plas-  season,  so  far  as  building  trades  an  average  wage  about  3  per  cent  above 
terers,  steamfitters,  and  carpenters.  In  mechanics  are  concerned.  the  December,  1925  level.  See  charts 

the  case  of  the  last  mentioned  craft,  the  Reports  depict  the  Los  Angeles  build-  on  p.  931. 

Wage  Board  will  avoid  the  present  ing  trades  as  being  congested  by  float-  According  to  studies  of  the  Bureau 
open-shop  controversy  and  confine  its  ers  from  colder  sections  of  the  country,  of  Labor  Statistics,  the  petroleum  re¬ 
deliberations  to  the  matter  of  wage  Motion  picture  mechanics  and  trades  fining  industry  pays  the  highest  wages 
schedules.  threaten  strike  for  the  closed  shop.  for  common  labor,  with  general  con- 

Thirteen  unions  in  Boston  were  en-  A  strike  of  union  electricians  threat-  tracting  (construction)  next  and  auto- 


ai' 


ENGINEERING  NEWS-RECORD 

Current  Building  Trades  Wage  Rates  Per  Hour 

(Higher  rates  indicated  hy  +,  decreases  by  — ) 


Vol.  97,  No.  2'.\ 


Cities 

Bricklayers 

Carpenters 

Hoisting 

Engineers 

Hod 

Carriers 

Pile 

Drivers 

Structural 

Iron 

Workers 

Common 

Labor 

Atlanta . 

.  $1.12} 

$0  70 

$0  70 

$0  50 

$0  75 

$0  25@>  30 

Baltimore . 

....  1  62}@>1  75 

1  00(5,1  10 

1  00@1  12} 

1  00 

$0  65 

1.121 

40 

Birmingham . 

.  1  00(ail  50 

.40^7  1  05 

75@1  00 

50@.  75 

.7501  75 

.200  40 

Boston  . 

.  1  40 

1  25 

1  25 

.79 

1  15 

1  25 

—  45@  74 

('incinnati . 

.  1  50 

1  31} 

1  311 

95 

1  31J 

1.31} 

.450.58 

Chicago . 

.  1  62} 

l.l0@il.50 

1  00@.l  SO 

<)0 

+  1.50 

1  50 

90 

Cleveland . 

.  1  50 

1  25 

1  30 

87}@.1.10 

1  10 

1  50 

.87} 

Dallas . 

.  1  62}  • 

.  1  f.2} 

1  12} 

1  00 

40@..75 

1  00 

1  00 

.300'  50 

Denver . 

1  25 

1  12}(ffil  181 

81}@,.87} 

1  00 

1  151 

.400  55 

Detroit . 

.  1  50 

'K)@l  15 

.8S@1  00 

.90 

.85(^1  00 

1  12} 

500  60 

Kansas  Citv,  Mo . 

.  1  50 

1  17} 

.  1.25 

.90 

1.12} 

1.25 

.350  75 

I.os  Angeles . 

.  1  37» 

1  00 

1.00 

.87} 

.80 

1.00 

.50 

Minneapolis  . 

.  1.25 

.87}@i95 

.87} 

.75 

1  00 

.450  60 

Montreal . . 

.  1  00 

.75 

.60 

.40 

.‘so 

.75 

—  30 

New  Orleans . 

.  1.50 

90 

1  00 

.75 

.80 

1  25 

5^ 

o 

S) 

o 

New  York . 

.  1  75 

1.50 

1  75 

1  12} 

1.00@1. 

12} 

1  75 

.901 

Philadelphia  . 

. 1  50@1  62} 

1.12}@il.25 

1  02} 

1  12} 

1.00 

1.12}(®1.2S 

.450;  50 

Pittsburgh..  . 

.  1  62} 

1.50 

1.3  7}  @1  50 

1.12} 

1  50 

.80 

St.  Louis . 

.  1  75 

1  50 

1  50@1  65 

1  150.1.25 

1  25 

1  50 

.450.75 

San  Francisco.  . 

...  1  25 

...  1  37} 

1  00 

1  00 

81} 

1  00 

I  12} 

.500  55 

Seattle . 

1  12} 

1  00@1  12} 

1  00 

1.00@1 

12} 

1.12} 

+  62} 

mobiles  third.  It  frequently  happens,  or  clean-up  men  in  construction  op-  are  accorded  common  laborers  in  any 
however,  that  ordinary  pick-and-shovel  erations  are  gnranted  higher  wages  than  other  American  industry. 

Monthly  Prices  of  Construction  Materials 

Ups  and  Downs  of  the  Market 


Pig  Iron — The  collapse  of  fuel  prices 
following  the  termination  of  the  British 
coal  strike,  has  greatly  weakened  pig 
iron  in  the  New  York  and  Pittsburgh 
markets;  Birmingham,  however,  holds 
firm.  Compared  with  November  levels, 
Cincinnati  and  Pittsburgh  markets  are 
up  50c.  and  Philadelphia,  $1  per  ton. 

Railway  Supplies — Buying  of  ma¬ 
terials  is  fairly  active  in  this  class, 
with  quotations  slightly  above  a  month 
ago  in  track  supplies.  Railway  ties  are 
a  trifle  lower  in  Chicago. 

Pipe — Lap-welded  steel  pipe  is  mov¬ 
ing  in  good  volume;  butt-weld  sizes  are 
slower.  Prices  remain  unchanged  in 
steel  tubular  goods,  while  c.-i.  pipe 
shows  slight  softening  compared  with  a 
month  ago.  Seattle  and  Boston  report 
seasonal  decline  in  sewer  pipe. 

Road  and  Paving  Materials — Few 
price  fluctuations  are  normally  ex¬ 
pected  in  this  group  at  this  season  of 
the  year.  The  only  changes  occurring 
in  the  last  four  weeks  were:  a  drop  of 
$1  per  ton  in  package  asphalt  at  Balti¬ 
more;  a  substantial  decline  in  5-in. 
granite  blocks  at  New  York;  a  rise  of 
lOc.  per  sq.yd.  in  granite  blocks  in 
Kansas  City,  Mo. 

Sand,  Gravel  and  Crushed  Stone — 
Seattle  prices  are  down  25c.  per  cu.yd. 
in  sand  and  gravel;  no  other  changes 
of  importance  occurred  elsewhere  dur¬ 
ing  the  month. 

Lime  and  Cement — There  are  just 
about  as  many  advances  as  declines 
in  the  current  lime  market.  Natu¬ 
ral  cement  dropped  5c.  per  bbl.  in 
Kansas  City;  Portland  cement,  6c.  in 
Boston;  while  the  Philadelphia  price  of 
the  latter  is  9c.  per  bbl.  higher  than 
in  November. 

Brick  and  Hollow  Tile — Common 
building  brick  are  up  $1  at  Los  Angeles 


WHILE  the  general  cost 
level  remains  unchanged 
from  that  of  a  month  ago,  there 
are  some  slight  declines  worth 
mentioning.  The  recessions  oc¬ 
curred  in  pig  iron,  railway  ties, 
sewer  pipe,  asphalt,  sand,  gravel, 
hollow  tile,  lumber,  linseed  oil, 
scrap,  and  manila  rope.  Substan¬ 
tial  advances  are  reported  in  track 
supplies,  common  brick  and  cut 
nails. 

and  $2  per  M.  delivered  in  Detroit,  com- 
pared  with  last  month’s  levels.  A  drop 
of  5()c.  per  M.,  however,  occurred  in 
Kansas  City,  Mo.  Hollow  tile  prices 
declined  in  Boston  during  the  month; 
the  current  level  at  New  York  is 
slightly  below  that  of  a  year  ago. 

Structural  Steel — Finished  material 
remains  unaffected  by  the  recent  flurry 
in  fuel  and  iron  and  shows  fairly  ac¬ 
tive  demand  in  railway  as  well  as  build¬ 
ing  steel.  Tin  plates  and  steel  sheets 
hold  firmly  to  present  quotations,  while 
lessened  buying  without  actual  drop  in 
prices  is  evident  in  steel  bars  and  auto¬ 
motive  material.  Steel  plates  are  still 
$1.90,  with  shapes  and  bars  at  $2  per 
100  lb.,  Pittsburgh  mill,  in  carload 
quantities  or  over. 

Lumber — Declines  predominate,  in 
comparing  prices  with  those  in  effect  a 
month  ago.  The  softening  of  the  mar¬ 
ket  cannot  be  said  to  affect  one  species 
or  grade  any  more  than  another. 
Orders  and  shipments  are  sufficiently 
ahead  of  production  to  eliminate  heavy 
reserve  stocks. 

Linseed  Oil— The  trend  of  the  market 


is  definitely  downward  in  New  York, 
Chicago  and  Minneapolis. 

Scrap — The  Chicago  market  is  off 
about  25c.  per  ton.  All  grades  are 
moving  slowly  in  the  principal  centers 
of  distribution,  in  sympathy  with  the 
prevailing  dullness  in  pig  iron. 

Miscellaneous — Cut  nails  have  ad¬ 
vanced  5c.  at  Pittsburgh  mills  and  25c. 
per  100  lb.  keg  in  San  Francisco,  since 
Novenober.  Steel  sheetpiling  declined 
6c.  per  100  lb.  at  Pittsburgh  and  manila 
rope  is  down  0.5c.  in  Boston  and  2c.  per 
lb.  in  Seattle,  compared  with  Novem^r. 

Special  Tabulation  of  Unit  Prices 
Vitrified  Sewer  Pipe 

The  following  units  costs  are  in¬ 
cluded  in  the  low  bidders’  estimates  on 
6-in.  pipe  in  various  sections  of  the 
country,  1922-26: 


Location 

Date 

Lin. Ft. 

Price 

per 

Lin.Ft. 

Marion,  0 . 

-  Aug.,  1922 1 

'  6,000 
[  inn 

$0.20 

Lublock.  Tex _ 

.  Nov.,  1922 

40.499 

.45 

Matawan,  N.  J... 

....  Mar.,  1923 

100 

.66 

Riverside,  Calif. . 

-  Apr.,  1923 

25,372 

.75 

Pottatown.  Pa. . . 

.  Apr.,  1923 

19,100 

.40 

Chicago,  III . . 

.  July,  1923 

4,000 

.80 

Stroud,  Okla . 

.  Jan.,  1924 

2,210 

.30 

Omaha,  Neb . 

_  May,  1924 

3,000 

.315 

Winterset,  la. . . . 

1,518 

.80 

Pavement 

The  following  unit  costs  (materials 
plus  labor)  are  included  in  the  low 
bidders’  estimates  on  various  concrete 
paving  jobs  in  state  highway  work. 

Location  Date  Cu.Vd.  Price 

Maine  State  Highway..  Aug.,  1922  7.76J  $9.50 

Conn.  State  Highway. .  Sept.,  1922  11,000  •  6.75 

Del.  State  Highway. ..  .  Apr.,  1923  6,760  14.95 

Del.  State  Highway.. . .  June,  1923  9,725  13  95 

DeL  State  Highway. .. .  July,  1923  3,800  16  30 

Calif.  State  Highway.. .  Dec.,  1923  22,220  i4  20 

Calif.  State  Highway.. .  Jan.,  i924  21,750  i4.25 

Del.  State  Highway.. . .  June,  1924  7,100  14.75 


Ptvember  2,  1926 


E.  iV.-R.  Price*  of  Conatntction  Materials 

Price  advances  since  last  month’ are  indicated  by  heavy  tyre;  declines  by  Ualin 


BI  TT  WKLO.  EXTRA  STRONG.  PI.AIN  ENDS 
60  49i  I  tn  li .  30 


PK;  iron— Per  Groaa  Ton  f  o  b.: 

CINCINNATI  2 

Vn  2  Southern  (silicon  2  25<a.  2.75) .  '** 

Sort  hern  Basic..  • . .  20  89 

jso  2  .'■out hern  Ohio  (silicon  I  75((>>2  25). . . .  21.39 

S'l  W  YORK,  tidewater  delivery 
Southern  No.  2  (silicon  2.25(n  2.75) .  26.37 

bihmingham 

\n  2  Foundry  (silicon  2. 25^2  75) .  20.00 

I’lllI  AOEI  PHIA 

I  U.tern  Pa  ,  No.  2X  (2  25(a  2  75  sil.) .  23  78 

Vireinia  No.  2  (silicon  2  25(a2.75) .  28  19 

Basic .  21.26 

CHICAGO 

No  2  Foundry  Eocal  (silicon  I  75(0  2  253....  21.00 

No  2  Foundry  Southern  (silicon  2  25<n^2.75).  24.55 

PITTSBrROH.incliidinc  freight  charge  (SI  76)  from  the 
\  .alley 

.No  2  Foundry  Valiev  (silicon  1 . 75(0  2  25).  20  78 

Ba.vic .  .  20  » 

.  ^  ^ 


LAP  WELD,  EXTRA  STRONG.  PLAIN  ENDS 

53  42i  2 .  23 

57  46J  21  to  4  . .  29 

56  451  41  to  6. . .  .  .  28 

52  391  7  and  8 .  21 

45  32)  9  to  12 .  16 

44  311 


STEEL  PIPE  -From  warehouses  at  the  places  named  the  following  diseountr 
hold  for  welded  steel  pipe: 

- Black - , 

New  York  Chicago  Birmingham  St.  t.ouia 
I  to  3  in.  butt  welded..  5  3c,  S4c-  h2»- 

21  to  6  in.  lap  welded.  48%  51%  59%  46% 

— - Galvnniied - 

New  York  Chicago  Birmingham  St.  Louit 
I  to  3  in  butt  wekletl  .  39e^  4|ej.  50)%  36% 

21  to  6  in  lap  wekletl.  35%  38%  47)%  33% 

Malleable  fittings.  Classes  B  .and  C,  banded,  from  New  York  stock  sell  at  list 
plus  4%  less  5%.  Cast  iron,  standard  sites.  36  —  5%  off. 


CAST-IRON  PIPE— The  following  are  prices  per  net  ton  for  carload  lots: 

- - New  York  - 

Birmingham  Burlington.  N  J.  Dee  2  One  Year  Ago 

4in _  Sit  1)0  85.*  DO  S5f  «D  $54. 60«<i  56. 6fl 

6  in.  and  over  .{.')  00  iS  ix}  10.6''*  50 . 60(di  52 . 60 

Pittsburgh  Chicago  St.  I.ouis  San  Francisco 

4  in.  S-if  »0  f>l  to  tai.HO  S.i  t.oO 

6  in.  and  over  17. DO  17.. '0  1V«0  J9.00 

Gas  pipe  and  Class  "A,"  $4  per  ton  extra. 


SCR  AP— The  prices  following  are  f.o  b  per  net  ton  paid  by  dealers; 

New  York*  Chicago  Birmingham 

No  I  railroad  WToiight..  $l4.00(<i-$l5  00  $12  506i;$l3  00  $l2  00(oSU0 

Sioveplate.  10  OOhi  1100  /  t  7'((5  11  .'.5  14  00(al  14  5 

No.  I  machinery  cast. .  16  00@  17  00  IH  O'Xitt  in  '>0  17  00(^  17  5 

Machine  shop  turnings.  9  25'u  9  75  (>  On®  6'  .50  8.00(d)  8  ! 

Ca-st  horinjts. .  I0.00(<i.  10.25  8  S.25  8  0.( 

R.5ilroad  malleable .  I6.00((i  16.50  H  .i',®71T.5  16  00®  17. ( 

Re-rolling  rail .  12  50«i  13.00  I4.50i^  15.00  15  00<^  16  I 

Re-laving  rails .  23.00(fi)  24.00  .  2l.00((u  22  ( 

Heavy  melling  steel .  1 1 . 5(K<',  12.00  ll.50(d,  12.00  I3.00(<$  14.1 

♦Gross  ton. 


CLAY  DRAIN  TILE— The  following  prices  are  per  1.000  bn. ft.: 

- - New  York - . 

One  Bir-  San 

Site,  In.  Ih-e.  2  Year  .Ago  St.  Louis  niingham  Franciaro 

3  .  $45.00  $4800  $40.00  $4500 

4  .  55.00  50.00  40.00  56  00  $76  50 

5  .  80.00  97.75 

6  .  90.00  92  00  70  00  100.00  127.50 

8  .  160.00  16000  170.00  165.00  212.50 


Dallas 

$73  00 
110  00 
118.00 
150  00 
210  00 


Railway  Supplies 


STEEL  RAILS — The  following  quotations  are  per  ton  f.o.b.  for  carload  or 
larger  lots.  For  less  than  carload  lots  5c.  per  100  lb.  is  charged  extra: 

< - Pittsburgh - . 

One  Birniing-  St. 

Dee.  2  Year  Ago  ham  Chicago  Louis 

Standard  bessemer  rails.  $43.00  $43  00  $43  00  $43  00  . 

Standard  npenhearth  rails.  43.00  43.00  43  00  43  00  $51.00 

Light  rails,  8  to  10  lb .  34(d)  36  I  80«i.  I  90*  2  05  2  15* 

Light  rails,  1 2  to  14  1b .  54(a;36  I  80(oi|.90*  I  88  I  98* 

Light  rails,  25  to  45  lb. ,. ,  36  00  36«i;38  34<o  36  I  80(->  1  90*  1,84-  1  94* 

Re-rolled  rails .  28((i  30  30(«  34  JOoO  34(0,36  I8(ii.2l 

♦Per  100  lb. 


SEWER  PIPE — The  following  prices  are  in  cents  per  foot  for  standard  pipe  in 
car  k>ad  lots,  f.o.b,,  except  as  otherwise  stated: 

San 

NewY’ork  Pitts-  Binning-  St.  Eran- 

Sise.  In.  Delivered  burgh  ham  Louis  ChicMO  cisco  Dallas 

3. .  $0,088  $0.10  .  $0.09  $0.12  . 

4  . 088  .10  10.10  .09  .15  $0.15 

5  .  .121  .135 . 13)  .18  .18 

6  .  $0.24  .121  .21  .14  .13)  .21  .21 

8 . 43  .  198  .315  .225  .21  .30  ,32$ 

10 .  50  .  231  .45  .  315  .  31)  .42  .  476 

12. . 65  .297  .54  .405t  .40)  .56  .  612 

15 .  I.08t  .396  .75  .675$  .54  .92  1.02 

18 .  I.55t  .55  .90  .945t  .75  1.32  1.53 

20  .  I.89t  .66  1.20  ..  .90  . 

21  . 77  I  25  l.26t  ...  . 

22. .  2.52t  .88  1.35  .  I  20  ....  1.564 

24 .  2.84t  .99  2.665  1.624  I  35  2.16  2  04 

27 .  4.65t  2.405  2  952  2.45t  2  75  3.00  3.34 

30 .  5.l6t  2.664  3  96  3.00t  3  75  3.60  4  06 

33 .  6.98t  3.60  4.51  3.55t  4  50  _  4,99 

36 .  Boot  4  10  5.06  3.95t  5  00  ....»  5.42 


R.AILWAY  TIES — For  fair-sised  orders,  the  following  prices  per  tie  hold: 

6  In.  X  8  In.  7  In.  x  9  I 

by  8  Ft.  by  8) 

Chicago,  white  oak.  plain . $1.45  $1.83 

Chicago,  empty  cell  creosoted .  1 .8.5  2  45 

C'hii-agu.  sine  treated  . . .  /  6'5  i.lS 

San  Francis<»,  green  Douglas  fir .  .84  1.14 

San  Francisco,  empty  cell  ereosoted,  Douglas  Fir.  1.70  2.25 

St.  Louis,  white  oak,  plain .  I  20  1.45 

St.  Ixiuis,  sine  treatM. . l.tiO  1.85 

St.  Louis,  red  oak,  plain..  .  1 . 10  1.35 

Si.  I.«uis.  sap  pine-cypress .  .95  1.20 

Birmingham,  white  oak .  1.25  1.45 


Boston . #0.18  SO.ta  #0.*«J  8 

Minneapolis .  .25 

Denver . 135*  .18*  ,27 

Seattle . 14  . 35 

Ixis  Angeles . 1675  .186  .2825 

New  Orleans. . 205  .  40  2  27 

Cincinnati . 105  '  .1575  .245 

Atlanta . 10*  .15*  .25 

Montreal .  .50  .90 

Detroit . Ill  .1665  .259 

Baltimore . . Ill  .166  .259 

Kansas  Oty,  Mo . 15  .2I'  .29 

Philadelphia . II  .16  .26 

*4-in.,  6-in.,  9-in.,  respectively.  tDouble  Strength. 


TR  ACK  SUPPLIES — The  following  prices  are  base  per  100  lb.  f.o.b.  Pittsburgh 
mill  for  otrload  lots,  together  with  the  warehouse  prices  at  the  places  named- 

- - Pittsburgh - .  San  Bir- 

One  Year  St.  Fran-  ming- 

Dec.  2  Ago  Chicago  Louis  ciseo  ham 

Standard  spikes, 

iVin  andlargeTS2  80('d;$2  90  $2  90<a,$3.00  $3.55  $3.65  $4  3S  $3.00 

Track  bolts. .  3.900:4  25  3  90(q,  4  I5  4.55  4.60  S  SS  3.90 

Standiud  section 

anglebars . C  3.75  2  75  3.40  3  75  3  60  4  15 


Road  and  Paving  Materials 


ROAD  OILS — Following  are  prices  per  gallon  in  tank  ears.  8.000  gaL  minimong 
f.o.b.  place  named:  One 

Dec.  2  Year  Age 

New  Y'ork,  45%  asphalt.  (at  terminal). ..  $0  065  ®  $0.07  $0,065  (it  $0.07 

New  Y'ork,  65'*,  asphalt. .. .  (at  terminal) .. .  .0675<dL  ,0725  .0675®. 0725 

New  York,  binder . (at  terminal)...  ,07  (S)  .075  .07  ®.075 

New  York,  flux . (at  terminal). ..  .07  a  .075  .07  ®.075 

New  York,  liquid  asphalt . (at  terminal) .. .  .07  ®  .075  .07  ®.075 

St.  Ipuis,  40(<#  50%  asphalt . 0503  .  0525 

St.  Ixiuis.  500,60%  asphalt .  ,0523  .055 

Birmingham,  55%  asphiUt .  .0475  047$ 

Dallas,  45%  asphalt .  .0495  .0495 

Dallas,  50%  asphalt. .  .1455  .0455 

Dallas,  binaer .  .061  .061 

San  E'randseo,  Under,  per  ton .  12.00*  12.00* 

•  F.oJ>.  Olsom,  Cal.  Freight  to  San  Frandseo,  lOe.  pv  toa.  _ 


WROUGHT  PIPE — The  following  diseounts  lue  to  jobbers  for  carload  lots 
St  Pittsburgh  mill: 

BUTT  WELD 

Steel  Iron 

Inches  Black  Galv.  Inches  Black  Galv. 

•to  3 .  62  501  Itoll  30  12 

LAP  WELD 
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ASPHALT — Pne^  per  ton  in  pAckace*  <  350-lb.  bbU.  or  425-lb.  druma)  and  in 
bulk  in  carload  Iota,  f  o  b.  pointa  bated: 


Boat  on  ( Mfriran) .  23. 00 

Chicago  (Teroal .  27.00 

Sa  n  Franciaco,  /.o.b.  rrfinery,  Oleuni ,  Cal .  1 8  00 

Dallaa  (Tcjoa) .  27.  10 

Seattle,  “D"  gradt, California, /.n.b  Richmond .  19.  50 

I>enver(Cnf</om«al .  24.00 

Minneapolia,  f.oJb.  Tvin  Ciliii  iiitnnolind) .  27. 60 

St.  LouiafA/cxicau) .  27.00 

Baltimore  (Standard  Oil)  {/  o.b.rrfinrry^ .  tt  50 

Montreal  (/mpertof) . 27.00 

Atlanta  ( Afeximn) .  23 . 40 

Oetroit  (Mexican) .  22.  25 

Cincinnati  (ftenfuckv  ffocFI . 

Maurer.  N.  J.  (Brrmudcrl .  30.00 

Maurer.  N.  J.  (Trinidaif) .  23.00 

Philadelphia  (.3/ ertcani  .  20  00 

KanaaaCify,  Mo.  (Tnrag) .  27  30 

I/OS  Angeles  ("/)"  (^ndf,Cal»/orn«fi)  *18.00 

Birmingham  (Mexican) .  27  00 

New  Orleans  (.3/ ericoni  .  20.00 

•  F.o.b.  El  Segundo  Refinery  Drums  used  in  New  York. 

NOTE — Barrels  or  drums  are  optional  in  most  cities.  About  6  t 
ton,  and  from  4  to  5  drums:  200  to  300  gal.  to  the  ton. 


P.AVINC  STONE— 

New  York  (grade  II , .  5-in.  granite.  30  blocks  per  sq  yd . tfii.  40  per  M. 

San  Franciaco .  Basalt  block  4x7x8 .  70.  ()0  per  M. 

f  about  5x8x5  dressed  .  3.60  per  sq  yd 

t/tucago . I  about  5x8x5  comipon .  3.25  per  sq.yd. 

Boston  .  5-in.  Granite .  l35.00perM. 


Package 

Bulk 

$23.00 

$18  50 

23.00 

18  50 

27  00 

22  00 

18  00 

12  00 

27  10 

21  10 

19.50 

13.50 

24  00 

27.60 

2i.60 

27.00 

24.00 

tS  50 

18.50 

27.00 

22.50 

23.40 

19.40 

22.25 

18  50 

11.65 

30  00 

23.00 

20  00 

18  00 

27  30 

24.30 

•18  00 

*12  00 

27  00 

21.00 

20.00 

17.00 

About  6  bbis. 

to  the 

Atlanta  .  Granite  .  2. 50  per  sq.yd. 

Detroit .  5-in.  Granite .  3. 00  per  sq.yd. 

Baltimore .  Granite .  2.85  per  sq.yd. 

Montreal  .  Granite .  104  75  per  M. 

New  Orleans  Granite,  4x8x4 .  2.  75  per  sq.yd. 

Cincinnati .  Granite .  135.00  per  M. 

8t.  Louis  .  Granite.  4x8x4 .  1.65  per  sq.yd. 

Kansas  City .  Granite .  3  2S  per  sq.yd. 

Philadelphia  .  Granite . 3  90C%4.25  per  sq.yd. 


Minneapolis . .  . 


FLAGGING —  f  Bronx,  4  ft.  wide 

New  VoeW  1  Manhattan.  4  ft.  wide 

New  York . <  Queens.  5  ft.  wide 

I  6x24-in.  cross-walk 


2.74  per  sq.yd. 


$0.  24  per  sq.ft. 
.  24  per  sq.ft. 
.  26  per  sq.ft. 
1 . 30  per  lin.ft. 


CURBING — Xev  York'.  Bluestone  per  lin.ft.,  f.o.b.  barge  New  York,  5x16  in., 
88c.;  fit.  Louie:  Class  ".A"  straight,  delivered.  5x18  in.,  85c  per  lin.ft.;  round- 
ings.$l.35.  Birmingham:  Limestone,  5xl8-in.,  $1.05  per  lin.ft. 


WOOD  BLOCK  PAVING— 

New  York . 

New  York . 

Boston . 

Chicago . 

Chicago . 

Rt.  l/ouis . 

Rt.  I/ouis . 

Peat  tie . 

Minneapolis . 

Atlanta . 

New  Oleana . 

New  Orleans . 

New  Orleans . 

Dallas . 

Baltimore . 

Montreal . 

Detroit . 

Detroit . 

Cincinnati . 

Kansas  City . 

Philadelphia . 


Sise  of  Block 
3 


Treatment  PerSq.Yd. 


16 

$2.40 

16 

2  70 

18 

2  40 

16 

2.25 

16 

2.  10 

16 

2.40 

16 

2.75 

16 

Off  markei 

16 

2  40 

16 

2.00 

16 

2.20 

16 

2.30 

16 

2  40 

18 

3.90 

16 

None  used 

16 

4  50 

16 

1.94 

16 

16 

2' 35 

16 

2/50 

16 

None  used 

Construction  Materials 


SAND  AND  GRAVEL — Price  for  ckrgo  or  carload  lots  to  contractor,  f.o.b.,  per 
eu.yd.,  is  ns  follows; 

/ -  Gravel  - . 


. — m 

n. - « 

One 

- - J  In. 

One 

, - Si 

ind - - 

One 

Year 

Year 

Year 

Dec.  2 

Ago 

I>ec  2 

Ago 

Dee.  2 

Ago 

$1  75 

$1  75 

$1  75 

$1.75 

$1.00 

$1.00 

1  90 

1.90 

1  90 

1.90 

1  00 

1  00 

1  85 

1.50 

I  85 

1.  50 

1.65 

1  40 

1.45 

1  45 

1  45 

1.45 

.93 

1.08 

Its 

1.50 

l.t5 

1  50 

i.t5 

1  50 

2  38 

2.38 

2  38 

2  38 

2.00 

2  00 

1  65* 

1  65* 

1  65* 

1.65* 

1  25 

1.25 

1  30+ 

1  40+ 

1.30+ 

1.40+ 

1  05+ 

1  35+ 

1.80 

2.  15 

1.80 

2  15 

1  40 

1.50 

B.wton .  I  50t  1  50t  1  50+  1.50+  1.00+ 

New  Orleans .  2l0t  2.60  3.00t  2.60  I.OOf 

I/OS  Angeles .  1  95+  .85*+  I  95+  .85*tl.70t 

Atlanta .  I  90+  2.20+  1.90+  2.20+  1.60+ 

Detroit .  1.45+  2  02  I  35+  2.02  1.10+ 

Baltimore .  1.40  I  40  1.60  1.60  .  70*+ 

Montreal .  I  25+  I  25+  1.50+  1.25+  1.25+ 

Birmingham .  200  200  2.00  2.00  1.50 

Philadelphia .  2  10  2  10  2.10  2.10  1.50 

Kansas  (?:ity.  Mo .  4.00+  ....  4  00+  ....  70*1 

New  York — Grits,  $1.75  per  eu.yd.;  ready  mixed  $1.85. 

*  At  pit  +  Par  ton  +  Joplin  chats. 


1.25+  1 . 50+ 

2  00  2.00 


2.60  1.80+ 
.85*+  1.70+ 
2.20+  1.60+ 


1.25+  1.25+ 

2.00  1  50 


CRUSHED  STONE — Price  for  cargo  or  carload  lots,  per  eu.yd.  f.o  b  civ 
as  follows;  '  •  ' 


St.  Louis . 

Dallas . 

Ran  Franciaco. 

Boston . 

Minneapolis.. . 
Kansas  City.. . 

Denver . 

Seattle . 

Atlanta . 

Cincinnati . 


Detroit .  2.60' 

Baltimore .  2.50 

Montreal .  1.80 

Philadelphia .  2.  10 

Pittsburgh .  2.85 

Cleveland .  2.70' 


Dec.  2 

It  In. - . 

One  Year  Ago 

Dec  2 

-» In - - 

One  Year  Aio 
$I.M 

$1.84 

$1.75 

$1.94 

1.70 

1  721 

1.871 

1  f>7) 

1.83* 

1.93* 

1.93* 

l.lti 

2.40 

2.40 

2  83 

2  M 

1.70 

2  15 

1.70 

2.  15 

1.60* 

1.60* 

1.60* 

1.60* 

1.75 

2.00 

1.75 

1.75 

2.00 

1.75 

2.50 

2.50 

2.50 

2.50 

3.00 

3.00 

3.00 

3.00 

2.  50* 

2.20* 

2.50* 

2.20* 

1.65* 

1.90* 

1.65* 

1.90* 

2  10 

1.00* 

2.10* 

1.00* 

2.60* 

2.00* 

2  60* 

2.00* 

2.50 

2.50 

2.55 

2.55 

1  80* 

1.80* 

2  00* 

1  50 

2  10 

2  10 

2  10 

2.  10 

2  85 

2  85 

2.85 

2.85 

2.70* 

3.25* 

2.70* 

3.25* 

2.00 

2  00 

2.00 

2.00 

CRUSHED  SL.AG — Price  of  crushed  slag  in  carload  lots,  per  net  ton,  at  plant 
l}-In  }-In.  Roofing  Sand 
Youngstown  District .  $1.30  $1.40  $2.00  $1  30 


Buffalo  District . 

Birmingham,  .Ala  . 

Cleveland.  Ohio . 

Ewtem  Pa.  and  Northern  N.  J _ 

Western  Pennsylvania . 

Toledo,  Ohio . 

*Ineludes  freight  charge 


New  York . 

. - Hydrated, 

Finishing 

per  Ton - - 

Common 

/ - Lump, 

Finishing 

per  Barrel - . 

Common 

$18.20 

$11.00 

$3.50* 

12  ini^A  nn«  H 

Chicago . 

20.00 

18  00 

1  W| 

St.  Louis . 

23.50 

19.50 

7  fl^*  K 

Boston . . 

18.50 

12.00 

a.  55* 

Dallas . 

19  00 

1  B 

Cincinnati . 

16.80 

i  i .  90 

ir)|  K 

San  Francisco . 

22.00 

1  H 

Minneapolis . 

25.50 

21.00 

1  7nt  H 

Denver . 

24  00 

7  7^*  H 

Detroit . 

15.25 

11.25 

11.75+  1 

Seattle,  paper  eaeke. 

24  00 

2.80+ 

3.50* 

Los  Angeles . 

25  00 

15.00 

io.obt  ■ 

Baltimore . 

24.25 

2.55+ 

Montreal . 

21.00 

ib.oot  ■ 

Atlanta . 

22  00 

13.00 

1  AH  7  K| 

New  Orleans . 

24.00 

15.00 

2.00+ 

2  25'  ■ 

Philadelphia . 

23  00 

16  00 

Kansas  City . 

U  SO 

17  SO 

2.45+ 

tn*  H 

Birmingham .  22.50  16.00 

*  Per  28()-lb.  bbl.  (net).  +  Per  180-lb.  (net). 

2.40+ 

+  Per  ton. 

185+  I 

NATURAL  CEMENT — Price  to  dealers  per  bbl.  for  500  bbl.  or  over,  exclusive 
of  bags:  Dec.  2  One  Year  .Ago 

Minneapolis  (Rosendale) . $2.80  $2.80 

Kansas  City  (Ft.  Scott) .  l.iO  1.35 

Cincinnati  (Utica) .  1.72  1.72 

Boston  (Rosendale) .  2.65  2.75 

St.  Louie  (Carney) .  2.35  2.50 

Birmingham  (MagnoUa)  posxolan  cement .  2.40  2.40 


PORTLAND  CEMENT — Prices  to  contractors  per  bbl.  in  carload  lots  f.o.b. 
points  listed  icithout  bagi.  Cash  discount  not  d^ucted. 

Dec.  2  One  Month  Ago  One  Year  Ago 

New  York.  del.  by  truck . $2  50@$2.60  $2.50@$2.60  ♦2.50@$2.70 

New  York,  alongside  dock  to 

dealers .  2.15  2.15  2.15 

Jersey  City .  2.33  2.33  2.33 

Boston .  g.f-5  2.30  2.40 

Chicago .  2.10  2.10  2.10 

Pittsburgh .  2.09  2.09  2.09 

Cleveland .  2.29  2.29  2.2? 

Detroit .  2.15  2.15  2.15 

Indianapolis .  2.29  2.29  2.29 

Milwaukee . 2.25  2.25  2.25 

Duluth .  2.09  2.09  2.09 

Peoria .  2.27  2.27  2.27 

C!edar  Rapids .  2.34  2.34  2.34 

Davenport .  2.29  2.29  2.2? 

St.  Louis .  2.20  2.20  .3.20 

San  Francisco .  2.31  2.31  2.31 

New  (Drleans .  2.40  2.30  2.40 

Minneapolis .  2.32  2.32  2.32 

Denver .  2.85  2.85  2.84 

Seattle .  2.65  2.65  2.65 

Dallas .  2.05  2.05  2.05 

Atlanta .  2.35  2.35  2.35 

Cincinnati .  2  37  2.37  2. {7 

Los  Angeles .  2.50  2.20  2.52 

Baltimore .  2.50  2.50 

Birmingham .  2.40  2.40  2.40 

Kansas  City,  Mo .  2.35  2.35  2.30 

Montreal .  1.15  1.15  1.80 

Philadelphia .  2f  2.41  2.41 

St.  Paul  . .  2  32  2.32  2.32 

Toledo .  2.20  2.20  2.20 

NOTE — Rags  lOc  each,  40c.  per  bbl.;  20c.  each  in  Canada,  80c.  per  bbL 
Current  mill-prices  per  barrel  in  carload  lots,  without  bags,  to  contractors; 

Buffington,  Ind .  $1.85  Hudson,  N.  Y . 

Universal.  Pa .  1.85  Leeds,  Ala .  I.?5 

Steelton,  Minn .  1  90  Hannibal,  Mo .  1.95 

Foidwick,  Va .  2.05  I/ehigh  Valley  District .  1.85 

Mitchell,  Ind .  1.95  Wyandotte.  Mich .  1.90 

lola,  Kan .  1  85  Alpena.  Mich.. . .  1.75 

Mason  City,  la .  I  90  Richard  City,  Tenn .  2.05 

LaSalle.  In .  I  95  Kingsport,  Tenn .  2.05 


2.15 

2.15 

2.15 

2.33 

2.33 

2.33 

*.*5 

2.30 

2.40 

2.10 

2.10 

2.10 

2.09 

2.09 

2.09 

2.29 

2.29 

2.29 

2.15 

2.15 

2.15 

2.29 

2.29 

2.29 

2.25 

2.25 

2.25 

2.09 

2.09 

2.09 

2  27 

2.27 

2.27 

2  34 

2.34 

2.34 

2.29 

2.29 

2.29 

2.20 

2.20 

.2.20 

2.31 

2.31 

2.31 

2.40 

2.30 

2.40 

2.32 

2.32 

2.32 

2.85 

2.85 

2.84 

2.65 

2.65 

2.65 

2.05 

2.05 

2.05 

2.35 

2.35 

2.35 

2  37 

2.37 

2.t7 

2.50 

2.20 

2.52 

2.50 

2.50 

2.50 

2.40 

2.40 

2.40 

2.35 

2.35 

2.30 

1.  15 

1.15 

1.80 

2  SO 

2.41 

2.41 

2  32 

2.32 

2.32 

2.20 

2.20 

2.20 

i/ehigh  Valley  District .  1.85 

Wyandotte.  Mich .  1.90 

Alpena.  Mich .  1.75 

Richard  City,  Tenn .  2.05 

Kingsport,  Tenn .  2.05 
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TBl  VNtiLE  MESH — Price  pei  100  sq.ft,  m  carload  lots: 

PL.UN  4-lNCH  BY  4-INCH  MI':SH 


Wpifht  in 
pounds  ner 
too  fiq.ft. 

Pitts¬ 

burg!'. 

Mill 

Chicago 

Di.strirt 

Mill 

New  A’ork 

—  Warchc 

St.  leouis 

>\i8e 

Dallas 

San  Fran- 
ciwo 

22 

$0  <»9 

$101 

$1  39 

$1  06 

$1  13 

$1 22 

28 

1.26 

1  29 

1.76 

1  35 

1  38 

1 55 

35 

1  54 

1  58 

2  16 

1  66 

1  67 

1  91 

45 

1  98 

2  03 

2  77 

2  13 

2  00 

2  46 

57 

2  45 

2  51 

3.45 

2  63 

2  55 

3.03 

68 

2  92 

2  99 

4  II 

3  14 

3.10 

78 

3  35 

3  43 

5  70 

3  60 

3  47 

IC3 

4  43 

4  53 

6  21 

4  75 

4  58 

119 

5  12 

5  24 

7  19 

5  50 

5  26 

6.35 

138 

5  93 

6  07 

8  35 

6  37 

6.11 

160 

6.88 

7.04 

9.65 

7  38 

7  12 

17 

$0  76 

PAVING 
$0  77  $1.06 

$0  81 

$0  76 

24 

1  07 

1  09 

1  50 

1  14 

1  07 

31 

1  35 

1  38 

1  90 

1  45 

1  39 

40 

1  74 

1  78 

2.45 

1  87 

1  90 

1  07 

1  09 

1  14 

1.02 

3I1 

1  35 

1.38 

1  45 

1  39 

40 

1  74 

1.78 

1  87 

1  90 

In  rolls.  48-,  S2-,  and  }8-in.  wide  and  in  ISO-,  200-  and  300-ft.  lengths.  Gnl- 
vaiiiifd  i»  about  15%  liitrber.  Sire  of  roll  carried  in  New  York  warehouses. 
48  in.  wide  x  150  ft.  Ion*,  or  600  sq.ft. 

EXPANDED  METAL  LATH— Prices  in  leae-than-csrload  lots  per  100  yd.  for 

painted:  • 

Wpiiht  R't*  San 

in  pounds  New  York  roingbam  Cliicago  St.  Louis  Francisco  Dallas 

22  $1750  $24.00  $1950  $20,50  $2350  $2400 

23  18.50  2600  20.50  21.50  2600  2600 

}  0  21.00  28  5  0  23  00  24.00  29.50  29  00 

35  22  50  30.50  24  50  25.50  31.50  31  00 


roingbam  Cliicago  St.  Louis  Francisco 


B\RS.  CONCRETE  REINFORCING— Current  quotations  per  100  lb., 
kuwl  lots,  f.o.b.,  except  at  New  York  and  St.  Ixmis  warehouses: 

ROLLED  FROM  BILLETS 

- — — - Warehouse - 


Inches 
and  larger 


Pitts-  Bir- 

burgh  iiiingham 
Mill  Mi'l 

New 

York 

Chicago 

St. 

I-ouis 

Dallas 

San 

Fran¬ 

cisco 

$2  00 

$2  25 

$3  24 

$3  15 

$2  75 

$2  95 

2.  10 

2  35 

3  34 

3  ii}@  g  .no 

3  25 

2  85 

3  05 

2.20 

2  45 

3  44 

g  .Wa  g.70 

3  35 

2  95 

3.15 

2  40 

2  65 

3  64 

a  70fn  g.UO 

3  55 

3  10 

3.35 

3.00 

3.25 

4  24  r 

.$  .OT@  3.r,0 

4.  15 

3.75 

3.95 

For  standard  classification  of  extras  for  sisc  and  cutting  of  steel  bars,  see  bar 
card  of  July  15,  1923. 

ROLLED  FROM  RAILS 


St. 

St. 

Fonis 

Dalian 

Louis 

Dallai 

$2  35 

$2  48  1 . 

.  $2  75 

$2.88 

2  45 

2  58  1  . 

.  3.35 

3.48 

2  55 

2  68 

BRICK — Contractors  price  per  1,000  in  cargo  or  carload  lots  is  as  follows: 
.  Common - - 


One  One  A' ear 

. — Paving 

Block — . 

Dec.  2 

Month  Ai^o 

Ago 

3-inch* 

3i-inch* 

New  York  (del.).  .  $20.40-22. 

40  $20.40-22  401 

$17  50-19 

.50$45.00 

$51.00 

New  York  (at  dock) . . 

17.00 

17.  OC 

14  50 

riiirago . . 

12  00 

12  00 

12.00 

42.00 

45.00 

St.  Louis,  salmon  (del.) 

15  00 

15  00 

16  00 

40.00 

42.50 

Denver,  salmon . 

9(a  10 

9(0  10 

12.00 

Dallas . 

14  10 

14  10 

11.10 

35.00 

San  Francisco . 

15.00 

15  00 

15.50 

Lofl  Angeles . 

U  OD 

10.00 

11.50 

(not  used) 

Bieton  (del.).. . 

19  00 

19  00 

17  50 

45.00 

50.00 

Minneapolis  (del.) . 

13  75 

13  75 

13  50 

Kansas  City . 

n  00 

14  50 

14  50 

(no  market) 

Seattle . 

15  00 

15  00 

15  00 

55  00 

Cincinnati . 

15  50 

15  50 

17.00 

40  00 

45.00 

Montreal . 

20  25 

20  25 

17  50 

100  oot 

Detroit  (del.) . 

16  00 

14.00 

16  00 

38  40 

41.50 

Baltimore . 

18  00 

18  00 

18  00 

40  00 

45  00 

Atlanta . 

12.00 

12  00 

10  50 

40  00 

New  Orleans . 

15  00 

15  00 

15.00 

60  00 

75  00 

Birniiiigham . 

14  50 

14  50 

12.50 

40  00 

45.00 

I’liiladelphia . 

18.00 

18  00 

I5(a  18 

P  40.00 

50.00 

Pittsburgh  (del.) . 

Clevelaiw . 

16.00 

16.00 

16.00 

12(01 14 

12(a^l4 

14  00 

♦For  paving  blocks  3x81x4  and  31x81x4  respectively. 

tlmported. 

HOLLOW  TILE — Price  per  block  in  carload  lots 

ing  tile.  - - New  York - - 

Dee  2  One 

on  Year  Chi-  Phila- 

Triicks*!  Ago  eago  delphis 


4x12x12. 

$0.1027  $0.1112  50  088  $0  105 

*0.068 

$0. 108 

6x12x12.. 

.1541  .1667  .119  .. 

.09 

.156 

8x12x12. 

.1926  .2084  .165  .205 

.126 

.244 

10x12x12.. 

. 21  . 

.158 

$0  252 

12x12x12.. 

. 233  . 

.188 

.312 

•5  per  cent  off  for  cash.  1  Partition  tile. 

4x12x12 

8x12x12 

12x12x12 

B'wton. . . 

.  to  Oft 

to.  17 

i0.g7 

STRlttTTURAL  M  \TERI.\L —Following  are  base  prices  per  100  lb  in  earlo.sd 
Iota,  f.o.b.  mill,  Pittsburgh  and  Birniiiigham,  together  with  quotations  in  less- 
than-earlood  lots  from  warehouses  at  plaees  narmsl: 

- Warehouse - - 


Minneapolis  (f.o.b.  cars).. 
Minneapolis  (delivered).. 

Cincinnati . 

Kansas  City . . 

Denver. . 

Seattle . 

I;OS  Angeles . 

New  ( trieans . 

I 'etroit . 

Montreal . . 

Baltimore . 

Atlanta . 

Dsllas . 

Birmingham . 

Pittsburgh . . 

'  'l■'ve>alld . ', 


068 

.1175 

.205 

.076 

.13 

.225 

.064 

.1295 

.1726 

.088 

.154 

.252 

.075 

.155 

.188 

.09 

.18 

.26 

085 

.172 

.11 

.205 

..11 

.0707 

.  1326 

.  IS53 

.10 

.124 

.268 

.0895 

.1837 

.112 

.19 

.31 

.11  > 

.124 

255 

.068 

.128 

.179 

.062 

.12 

Pittsburgh 

Mill 

Bir- 

niing- 

bam 

New 

York 

Dallas 

St 

Louis 

Chu 

ca«(3 

San 

FYsn- 

cisciA 

Beams.  3  to  15  in.. 

$2  00 

$2.05 

$3  34  $4  15 

$3  25 

$3  10 

$3  30 

Chsnnels,  3  to  1 5  in . 

2  00 

2.  10 

3  34 

4  15 

3  25 

3  10 

3  30 

Anales.  3  to  16  in.,  i  in. 
thick,.. . 

2.00 

2.10 

3.34 

4.15 

3.25 

3.  10 

3  30 

Tees.  3  in.  and  larger 

2.00 

2.10 

3.34 

4.15 

3.35 

3  10 

3  30 

Plates,  I  in.  thick  and 
heavier . 

1.90 

2.00 

3.34 

4.15 

3.25 

3.10 

3.30 

RIVETS — The  following  quotations  are  per  100  Ib.:. 

STRCCTCRAL 


■ —  New  York — . 

-  Wareh< 

>use  — 

San 

Pittsburgh 

One 

Chi- 

St. 

Fran- 

Mill 

Dee  2  Yr.  .Ago 

cago 

Louis 

riseo 

Dallas 

1  in . 

.  .  $2  50<n  2  60 

$420  $4  50 

$3  50 

$3.65 

$5  00 

$4  75 

CONE  HEAD  BDILFR 

1  in . 

.  2.90 

$4  40  *4  70 

$3  70 

$3  85 

$5  20 

$5  00 

I  and  H .  . . 

.  3.05 

4  55  4  85 

3  80  4. 

20rri;4  45 

5  35 

5  15 

1  and  f,. . . 

.  3  30 

480  5.10 

4  05 

4  60 

5  60 

5.50 

NAILS — The  following  quotations  are  per  100  lb.  keg  from  warehouse: 

Pittsburgh  Bimiing-  .‘'an  St.  Mon- 

Mill  ham  ('hicago  Francisco  Dallas  Louis  treal 

Wire .  $2  65  $2.85  $3  05  $3.75  $4.00  $2.83  $4  95 

Cut -  2  60  2  90  _  S  2S  5.00  2.93  5.00 


SHIP  SPIKES — Current  prices  per  100  lb.: 


Pittsburgh  base  in  lots  of  200  kegs  or  more,  $3.25. 


.—San  Franeiseo — . 

Seattle 

Galv. 

Black 

Black 

$7.50 

$5  75 

$7.75 

7.05 

5.30 

5.65 

6.90 

5.15 

5.50 

PRF'PARFW)  ROOFINGS  -Slate-8urface*l  roofing  in  rolls  of  108  sq.ft,  costa 
$2  31  per  roll  to  contractors  in  carloml  lots  f.o.b.  New  York. 

Single  shingles,  slate  finish,  cost  $6. 49  per  s<tuarc  (sufficient  to  cover  100  sq.ft ) 
in  carload  lots,  f.o.b.  New  York.  Strip  shingles  (4  in  I)  f.o.b.  New  York,  in  car¬ 
load  lots  to  contractors,  $5.09  per  square. 


ROOFING  MATERIALS — Prices  f.o.b.  New  York,  to  eontractora  in  carload 
lots: 

Tar  felt  ( 14  lb.  per  square  of  100  sq.ft.)  per  ton .  $72 . 80 

Asphalt  coating  per  bbl .  .  17  00 

.Asphalt  felt .  per  ton  .  74.20 


WINDOW  GLASS — I'nited  inches,  25,  bracket  sixe  6x8  to  10x15,  single  thickness 
“AA,"  83  per  cent;  ".A,"  87  per  cent;  "B,”  89  per  cent.  Double  thickness  "AA,” 
82  per  cent;  "A,”  86  per  cent;  "B,”  89  per  cent  discount  from  jobbers  list  at  New 
Y'ork  warehouses. 


SHEETS — Quotations  are  per  100  Ib.  in  various  cities  from  warehouse  also  the 
base  quotations  from  mill: 


to  contractor  for  hollow  build- 
Perth 

San  Amboy 
St.  Fran-  N.  J., 

Louis  ciscot  Factory* 


Blue  Annealed 

Pittsburgh 

Large 

Mill  LoU 

St. 

Louis 

Chicago 

San 

F'ran- 

eisco 

New 

York 

No.  10 . 

$2  40 

$3.60 

$3  50 

$3  90 

$3  89 

No.  12 . 

2  45 

3  65 

3  55 

3.95 

3  94 

No.  14 . 

2  50 

3  70 

3.60 

4  00 

3  99 

No.  16 . 

2.60 

3.80 

3.70 

4  10 

4.09 

Black 

Noe.  18  to  20 . 

.  2.90 

4  25 

3  75 

4  70 

4  15 

No.  22 . 1 . 

3  05 

4  40 

3  90 

4  SS 

4  30 

No.  24 . 

3. 10 

4.45 

3.95 

4  $0 

,  4  35 

No.  26 . 

3  20 

4  55 

4.05 

S  00 

4  4$ 

■No.  28 . 

3.35 

4.70 

4.20 

S  IS 

4  60 

Cxlvaniied 

No.  10 . 

3  25 

4  55 

4  10 

S  OS 

4  40 

Nos.  12  to  14 . 

3  35 

4  65 

4  20 

S  IS 

4  50 

No.  16 . 

3  45 

4  75 

4  30 

S  2S 

4  60 

No.  18 . 

3  60 

4  90 

4  45 

S  40 

4  75 

No.  20 . 

.  3  75 

5.05 

4  60- 

S  SS 

4  90 

No.  22 . 

.  3  80 

5  10 

4  65 

S  M 

4  95 

No.  24 . 

3  5 

5.25 

4.80 

S  7S 

5.  10 

No.  26 . 

4  20 

5  50 

5.05 

«  M 

5  35 

No.  28 . 

4  45 

5.75 

5.30 

«  2S 

5.60 

For  galvanised  corrugated  sheets  add  1 5c.,  all  gages. 


LINSEED  OIL — These  prices  are  per  7i-lb.  gallon: 

1 

- -  New  York - - 

«  Chicago  I 

One 

One 

Dee.  2  Year  Ago 

Dee.  2 

Year  Ago 

Raw  ia  barrels  (5  bU.  lots)....  So. 861  *0.99 

to.ti 

*0.99 

i 

1 


938 


ENGINEERING 


JM  IZi  W  O  ' 


WHITE  AND  RED  LEAD — Per  lOO-Ib.  keg,  ba«e  price  f.o.b.  New  York; 

. - Dry - -  - - In  Oil - 

Dec  2  I  Yr  Ago  Dec.  2  I  Yr.  Ago 

Rad .  Sli  2S  $15  25  $16  75  $16  75 

White .  15.25  15.25  15  25  15  25 


E.  IS.’R.  Prices  of  Construction  Materials 

Miscellaneous 


Lumber 

Prices  wboleaale,  per  M.  ft.  b.m.,  to  contractors  in  carload  lota,  f.o.b. 

San  Francisco — Prices  of  rough  Douglas  fir  No.  I  common,  in  carload  lota  to 
contractors  at  yards. 


6x10. 

6x14. 

8x10. 

8x14. 


6-8  and 
12  Ft. 

10-16-18  and 
20  Ft. 

22  and 

24  Ft. 

25  to  32  Ft. 

$26  00 

$27  00 

$28  00 

$31  00 

26  00 

27  00 

28  00 

31  00 

26  00 

27  00 

28  00 

31  00 

26  00 

27  00 

28  00 

31  00 

30  00 

30  00 

32  00 

34  00 

26  00 

27  00 

28  00 

31  00 

30  00 

30  00 

32  00 

34.00 

24  Ft.  and  Under 

25  to  32  Ft. 

33  to  40  Ft. 

$28  00 

$30  00 

$32  00 

34  00 

36  00 

38  00 

28  00 

30  00 

32  00 

34  00 

.  36  00 

38  00 

New  York  and  Chicago — Wholesale  prices  to  dealers  of  long  leaf  yellow  pine. 


— New  York— 


Chicago - 


20  Ft. 

22-24 

20  Ft.  U 

p  to  32  Ft. 

and  lender 

Ft. 

and  Under  1 

NO.  1  Doug- 

L.L.Y  P. 

L  L  Y.P. 

No.l  L.L.Y.P. 

las  Fir 

5x4  to  8x8 . 

.  $43.00 

$44.00 

$42.25 

$40.50 

3x10  to  10x10 . 

.  50  00 

51.00 

47.00 

40.50 

3x12  to  12x12 . 

.  57.00 

58.00 

57.00 

40.50 

3x14  to  14x14 . 

.  65.00 

66  00 

40.50 

3x16  to  16x16 . 

.  77  00 

78.00 

42.00 

New  York — Wholesale  price  of  long-leaf  yellow  pine  timbers  (rough)  to  deal- 


Short-leaf  f»ine  oat*  $3  per  M.  ft.  leaa 
Over  24  ft.— Add  $1  for  each  additions 
for  each  additional  foot  from  32  to  36  ft. 

Other  Cities 

, - 8x8-In.  X  20  1 

P. 

Fir* 

Boston . 

$49.00 

$48.00t 

Seattle . 

24.00 

New  Orleans . 

3$  00 

Bsltimore . 

32.50 

49.25 

Cincinnati . 

37  00 

73  00 

Montreal . 

50.00 

55  00 

Los  Angeles . 

33.00 

Denver . 

Si  .  75 

Minneapolis . 

42  50 

38.75 

Atlanta . 

31  00 

Dallas . 

56.00 

Kansas  City,  Mo.. . . 

42.50 

10.75 

Birmingham . 

32  00 

Pliiladelphia . 

54  00 

38.00 

Detroit . 

47  75 

46.75 

St.  Louis . 

41.00 

20  Ft,  and  Under- 
Hemlock 
$50.00 


12x1 2-In. 

20  Ft.  and  U nder 


53.00 

73.00 


SS.75 

34.50 


38.00 


Spruce 

P. 

Fir* 

$S1  50 

#59.00 

558.  OOt 

25.00 

$2.00 

60.00 

38  00 

$9.75 

85.00 

48  00 

77  00 

60.00 

50®  65 

33  00 

St. 7  5 

$3.75 

45  00 

38.75 

34.00 

56  00 

57.7$ 

$0.75 

34  00 

45.00 

65.00 

38  00 

61.75 

46.75 

53.00 


-1-In.  Rough.  10  In.  x  16  Ft.- 
and  Under 


2-ln.  T.  and  Gr. 
10  In.  X  16  Ft. 


P. 

Fir* 

Hemlock 

P. 

Fir* 

Boston . 

#$$  .50 

$42  OOt 

$45.00 

#$9.50 

$48  OOt 

Sesttle . 

22  00 

t-i  50 

New  Orlesns. . 

S8.00 

46.00 

S8.00 

34  00 

Bsltimore . . . . . 

55  00 

44  00 

44.00 

34  00 

50  00 

Cincinnati . 

70  00 

79  00 

75  00 

38.00 

85  00 

Montreal . 

45.00 

50  00 

40.00 

65.00 

50.00 

Ixw  .kngeles . 

27  00 

36  00 

Denver . 

St.  7 5 

33.25 

sots 

Minneapolia . 

St  75 

36.25 

34  75 

36  00 

34  25 

Atlanta . 

22  00 

28  00 

Dall.as . 

52  25 

56  00 

Kan*a*  City.  Mo . 

SI  25 

41.75 

43  SO 

SO.  50 

Birmingham . 

?5  00 

45  00 

Pliiladelphia . 

30  00 

38  00 

36.00 

35  00 

37.00 

Detroit . 

39  75 

37  00 

46.50 

41  25 

St.  Louis . 

43.00 

29  00 

Birm  ingham — Qiiotes 
M  ft.  to  contrsrtors. 

carload 

lots,  f.o.b. 

sidings; 

$4.00  additional  per 

B<«ton  and  Cincinnati — Prices  to  contractors  in  carload  lots,  f.o.b. 

Denver — (Quotes  dealers  price  to  contractors  on  large  projects. 

St.  Louis — Wholesale  price  to  contractors,  f.o.b.  cars.  $3  per  M.ft.  additional. 
Seattle— Price  to  contractors,  delivered. 

Dallas — W’holesale  to  contractors.  $10  per  M.ft.  additional. 

*Douglas  fir.  tPrime. 


PILES — Prices  per  lineal  foot,  pine  piles  with  bark  on.  f.o.b.  New  Y’ork: 


Diameters 

Points 

l.ength 

Barire 

Rail 

12  in.  at  butt . 

...  6  in. 

30  to  SO  ft. 

$0,141 

$0.18} 

12  in. — 2  ft.  from  butt . 

...  6  in. 

50  to  59  ft. 

.19 

.23} 

12  in. — 2  ft.  from  butt . 

...  6  in. 

60  to  69  ft. 

•2IJ 

.25} 

14  in. — 2  ft.  from  butt . 

...  6  in. 

50  to  69  ft. 

.25} 

.34 

14  in. — 2  ft.  from  butt . 

...  6  in. 

70  to  79  ft. 

.271 

.361 

14  in. — 2  ft.  from  butt . 

.. ..  5  m. 

80  to  $9  ft. 

.35 

.41 

STEEL  SHEETPILING — The  following  price  is  base  per  100  lb.  f.o.b  Pitta 
burgh,  with  a  comparison  of  a  month  and  a  year  ago: 

Dec.  2  One  Month  .\go  On#  Year  Ago 

$2.25®#?.  to  $2.25@$2  35  $2.25@$2  )0 


CONCRETE  MASONRY  UNITS— Standard  8x8xl6-in..  delivered  to  joh  »ach: 

Denver .  $0.22  St.  Louis .  $0  Id* 

Detroit . 16  Boston .  22 

New  Orleans. . . . 25*  Minneapolis .  15» 

New  Y'ork  (Brooklynl . l8Cn  20  Philadelphia . I8(<t  .  20 

Pittsburgh .  17  *F.o.b. 

WIRE  ROPE — Discounts  from  list  price  on  regular  grades  of  bright  and  galvaa. 
ised  are  as  follows:  Eastern  Territory 

New  York 
and  East  of 
Missouri  Uiv'se 

Plow  steel  round  strand  rope .  35% 

Special  steel  round  strand  rope .  30% 

Cast  steel  round  strand  rope .  20% 

Round  strand  iron  and  iron  tiller .  5% 

Galvanised  steel  rigging  and  guy  rope .  7J% 

Galvanised  iron  rigging  and  guy  rope .  +IIi% 

California,  Oregon,  Nevada  and  Washington:  Discount  5  points  less  than  dis¬ 
count  for  Eastern  territory. 

Wyoming,  New  Mexico  and  Colorado:  Discount  5  points  less  than  discount  for 
Eastern  territory. 

Arisons:  Djgeount  10  jmints  less  than  discount  for  Eastern  territory. 
Montana,  Idaho  and  Utah:  Discount  10  points  less  than  discount  for  Eastern 
territory. 

North  Dakota,  Nebraska,  Kansas.  Oklahoma  and  Texas:  Discount  5  points 
less  than  discount  for  Eastern  territory. 

MANILA  ROPE — For  rope  smaller  than  }-in.  the  price  is  j  to  2c.  extra;  while 
for  quantities  amounting  to  less  than  600  ft.,  there  is  an  extra  charge  of  tc.  The 
number  of  feet  per  pound  for  the  various  sixes  is  as  follows:  l-in.,  8  ft.;  i-in.,  6; 
i-in.,  4j;  l-in.,  3j;  U-in.,  2  ft.  10  in.;  l}-in.,  2  ft.  4  in.  Following  is  price  per 
pound  for  ]-in.  and  larger,  in  1200-ft.  omls: 


Boston . 

.  to.ti 

New  Orleans . 

.  $0.21 

New  Y'ork . 

. 23 

Los  Angeles. . 

. 25 

Chicago . 

. 22} 

Seattle . 

Minnespi^ilis . 

. 24} 

St.  Louia . 

. 221 

San  Francisco . 

. 22 

Montreal . 

. 17 

Atlanta . 

. 30 

Detroit . 

. 24} 

Denver . 

. 24®.  25 

Baltimore . 

. IS 

Cincinnati . 

. 21 

Kansas  City . 

. 25 

Dallaa . 

. 30 

Birmingham . 

. 26®. 27 

Philadelphia . 

, . 25 

EXPLOSIVES — Price  per  pound  of  dynamite  in  small  lota: 


New  York . 

Boston . 

Kansas  City . 

Seattle . 

Chicago . 

Minneapolis . 

St.  Louis . 

Denver . 

Dallas . 

Los  Angeles . 

Atlanta . 

Baltimore . 

Cincinnati . 

Montreal . - . 

Birmingham . . . 

New  Orleans. . 

San  Francisco . 

Philadelphia . 

*  Special  gelatin  in  case  lots. 


40% 

.  $0,265* 

: . 23 

. 22 

. 165 

. I95t 

. 1917 

. 22 

. 2025 

. 225 

. 1875 

. 23 

. 22 

. 22 

. 1675 

. 22 

.235 

. 1625 

. 215 

t  Quantities  above  500.  lb.  and  lea 


60% 

$0  .  2875* 
.25 
.245 
.19 
.2l75t 
.2123 
.245 
.2275 
.306 
.2225 
.255 
.23 
.245 
.1895 
.24 
.26 
.1925 
.24 

than  a  ton. 


CHEMICALS — Water  and  sewage  treatment  chemicals,  spot  shipments  in 
carload  lots,  f.o.b.  works: 

Sulphate  of  aluminum,  in  bags,  per  100  lb . $2. 00®  $2  10 

Sulphate  of  copper,  in  bbl.,  per  100  lb .  4.80@4.90 

Soda  ash,  58%,  in  bags,  per  100  Ib .  1.38®l  .55 

Chlorine,  liquid,  tanks,  per  lb . 04®  .04) 

Hypochlorite  of  lime  (bleaching  powder)  in  drums,  per  100  lb .  2. 00® 2. 10 

FREIGHT  RATES — On  finished  steel  products  in  the  Pittsburgh  district,  in¬ 
cluding  plates,  structural  shapm,  merchant  steel,  bars,  pipe  fittinn,  plain  and 
galvanised  wire  nails,  rivets,  spikes,  bolts,  flat  sheets  (except  plani^ed),  chains, 
etc.,  the  following  freight  rates  are  effective  in  cents  per  100  lb.,  in  carload  of 
36,000  lb.: 

Atlanta . 

Baltimore . 

Birmingham . 

Boston . 

Buffalo . 

Chicago . 

Cincinnati . 

Cleveland . 

Denver . 


$0  58 

Detroit . 

..  $0.29 

.31 

Kansas  City . 

.735 

.58 

New  Orleans . 

.67 

.365 

New  Y'ork . 

.34 

.265 

Pseifie  Coast  (all  rail) . 

..  1.15* 

.34 

Philadelphia. . 

.32 

.29 

St.  Louia . 

.43 

.19 

St  Paul . 

.60 

1. 15* 

*  Minimum  carload,  50,000  lb.,  structural  steel  only;  80,000  lb.,  for  other  iron 
oritael  produata. 


